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DECLARATION STATEMENT
RECORD OF DECISION

MANNHEIM AVENUE DUMP SITE

gite Name and Location

Mannheim Avenue Dump Site
Galloway Township, Atlantic County, New Jersey

Statement of Basis and Purpose

This decision document presents the selected remedial action for
the Mannheim Avenue Dump Site in Galloway Township, New Jersey,
which was chosen in accordance with the requirements of the
Comprehensive Environmental Response, Compensation, and Liability
Act - of 1980, as amended by the Superfund Amendments and
Reauthorlzatlon Act of 1986 and, to the extent practicable, the
National 0il and Hazardous Substances Pollutibén Contingency Plan.
This decision document explains the factual and legal basis for
selecting the remedy for this Site. This decision is based on the
.‘administrative record for the Site. The attached index identifies
the items that comprise the administrative record.

The New Jersey Department of Environmental Protection concurs with
the Selected Remedy.

Assessment of the Site

Actual or threatened releases of hazardous substances from this
Site, if not addressed by implementing the response action selected
in this Record of Decision, may present an imminent and substantial
threat to public health, welfare or the environment.

' Description of the Selected Remedy

The role of this response action is to address the principal threat
posed by the Site, namely, the presence of contaminants in the
groundwater. The groundwater contamination has the potential to
migrate towards, and adversely impact, downgradient residential
wells. This action addresses this threat by actively removing
contaminants from the groundwater and by controlling the migration
of the contaminants towards the residential wells.
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The major components of the selected remedy include the following:

- Extraction of the contaminated groundwater in the shallow and
deep zones of the aquifer system, with on-site treatment via
air stripping and dlscharge of treated groundwater into the
aquifer.

. Short-term monitoring of the groundwater during the design
period to assess the potential migration of contaminants
towards residential wells.

. Long-term monitoring of <the groundwater, once the
extraction/treatment/discharge system 1is operational, to
ensure the effectiveness of the system in removing
contaminants and controlling migration.

. Contingency planning to install individual carbon adsorption
treatment units at residences, if monitoring indicates that
groundwater contamination is threatening residential wells.

Declaration of statutory Determinations

The selected remedy is protective of ‘human health and the
environment, complies with Federal and State requirements that are
legally applicable or relevant and appropriate to the remedial
action, and is cost-effective. This remedy utilizes permanent
solutions and alternative treatment (or resource recovery)
technologies to the maximum extent practicable, and it satisfies
the statutory preference for remedies that employ treatment that
reduces toxicity, mobility, or volume as their principal element.

Because this remedy will initially result in hazardous substances
remaining on the site above health-based levels, a review will be
conducted within five years after commencement of remedial action
to ensure that the remedy continues to provide adequate protection
of human health and the environment.
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DECISION SUMMARY
RECORD OF DECISION

MANNHEIN AVENUE DUMP SITE

SITE NAME, LOCATION, AND DESCRIPTION

The Mannheim Avenue Dump Site (the Site) is located in a two-acre
sand and gravel clearing occupying lots two and three of Block 54
in Galloway Township, Atlantic County, New Jersey (refer to Figure
1). The Site lies on Mannheim Avenue between Shiller Road and
Clarks Landing Road. The Site is approximately 1500 feet southeast
of the Tar Kiln Branch and two miles southwest of the Mullica River

and associated tidal marsh (refer to Figure 2). The area
immediately surrounding the Site is relatively flat woodlands of
scrub pine and low bush. The area is within the New Jersey

Pinelands Protection Area. A sand and gravel pit is located across
the street from the Site and is owned and operated by Galloway
Township. At least 82 residences lie within a one-mile radius of
the Site. The Bethel Christian Day School is located within 5000
feet south of the Site. Many of these residences and facilities
rely on groundwater wells for potable water supply.

The Cohansey Sand and the Kirkwood Formation form an important
water-bearing unit used as a major source of potable water in the
area. At the Site, this unit is an unconsolidated deposit of sands
and gravels interbedded with clay. A semi-permeable clay layer,
approximately 3 to 5 feet thick, wunderlies the Site at
approximately 50 feet below ground surface. This layer separates
the shallow zone of the aquifer system from the deeper zone (refer
to Figure 3). Throughout the region, this deeper zone extends to
a depth of approximately 200 to 250 feet below ground surface to
a low permeability clay layer, which marks the lower boundary of
this aquifer systen. The depth to water at the Site is
approximately 35 feet. 1In the shallow zone, groundwater flows in
a northwesterly direction towards Tar Kiln Branch. In the deep
zone, groundwater flows in a northeasterly direction towards the
Mullica River.

SITE HISTORY AND ENFORCEMENT ACTIVITIES

The Mannheim Avenue Dump Site was originally used as a sand and
gravel excavation operation by Galloway Township for road
construction material. After mining operations ceased in 1964,
the excavated portions of the Site were used for waste disposal.

Beginning in 1964, Lenox China obtained permission from Galloway
Township to use the Site to dispose of industrial wastes produced
at its manufacturing facility in Pomona, New Jersey. The drummed
wastes were deposited on the floor of the excavated portion of the
Site, approximately 5 feet below ground surface, and subsequently
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compacted into 35 waste mounds, along with other municipal wastes,
and covered with soil. Leaded porcelain fragments and household
refuse was also mixed in the waste mounds.

A 1981 industrial survey report submitted by Lenox China notified
the New Jersey Department of Environmental Protection (NJDEP) that
hazardous wastes may have been disposed of at the Mannheim Avenue
Site. The survey indicated that 55-gallon drums of trichloroethene
(TCE) degreasing sludge were disposed of at the Site and in other
locations. A subsequent investigation by NJDEP in 1982 revealed
that many of the 55-gallon drums were exposed and deteriorating.
Samples collected from the exposed drums indicated the presence of
the following chemicals: TCE at 1,640 parts per million (ppm),
toluene at 230 ppm, ethylbenzene at 350 ppm, methylene chloride at
220 ppm, cadmium at 22 ppm, lead at 2,600 ppm, nickel at 27 ppn,
and chromium at 6 ppm.

The Site was placed on the National Priorities List in 1983. 1In
December 1984, the U.S. Environmental Protection Agency (EPA)
issued an Administrative Order to Lenox and the Township of
Galloway to remove the waste material buried in the soil mounds at
the Site, conduct soil and groundwater sampling, and excavate and
remove contaminated soil from the Site. By August 1985, Lenox had
completed the excavation of the waste material from the soil
mounds. Approximately 25,000 pounds of degreasing sludge were
separated from general trash and incinerated off site. Thirty-five
mounds of soil remained, many with residual contamination.

In 1985 and 1986, Lenox conducted so0il, groundwater, limited
surface water, and domestic well sampling. This sampling showed
that the principal contaminants associated with the waste at the
Site were lead and TCE. Soil sampling revealed that lead was the
predominant contaminant remaining within the soil mounds (at levels

up to 48,000 ppm). Several of the mounds also contained small
fragments of the asphaltic sludge waste which could not be
separated from the soil during the initial excavation. These

mounds were assumed to contain TCE as well as lead contaminants.
Groundwater sampling on site revealed the presence of TCE (at
levels up to 140 parts per billion (ppb)). Groundwater sampling
from residential and school wells, and from the nearby stream, did
not reveal the presence of any site-related contaminants. In June
1989, the 35 mounds of soil containing residual 1lead and TCE
contamination were excavated and disposed off site by Lenox.

In July 1988 and March 1989, EPA sampled the drinking water from
25 local residential wells surrounding the Site and one well from
the Bethel Christian School for volatile organic compounds (VOCs)
and metals. No VOCs or metals were detected above EPA's drinking
water standards.

In May 1988, EPA entered into an Administrative Order on Consent
with Lenox, Inc. and the Township of Galloway to conduct a remedial
investigation (RI) and feasibility study (FS) at the Site.
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In February 1990, Lenox, Inc.'s contractor submitted a FS Report
for EPA review and approval. EPA determined that this report was
incomplete and inappropriate for public release, and for preparing
a Record of Decision. Consequently, EPA tasked its contractor to
prepare a FS Report to develop and evaluate alternatives for
groundwater remediation more thoroughly.

HIGHLIGHTS OF COMMUNITY PARTICIPATION

The RI and FS Reports and the Proposed Plan for the Mannheim Avenue
Dump Site were released to the public for comment on July 17, 1990.
These two documents were made available to the public in the
administrative record maintained at the EPA Docket Room in Region
II and at an information repository at the Atlantic County
Library/Galloway Township Branch. The notice of availability for
these two documents was published in The Atlantic City Press on
July 17, 1990. A public comment period on the documents was held
from July 17, 1990 to August 15, 1990. In addition, a public
meeting was held on August 7, 1990. At this meeting,
representatives from EPA answered questions about problems at the
site and the remedial alternatives under consideration. A response
to the comments received during this period is included in the
Responsiveness Summary, which is part of this Record of Decision
(ROD} . .

SCOPE AND ROLE OF RESPONSE ACTION WITHIN SITE STRATEGY

The role of this response action is to address the principal threat
posed by the Site, which is the presence of TCE contamination in
the groundwater at, and emanating from, the Site. The groundwater
contamination has the potential to migrate towards, and adversely
impact, downgradient residential wells. The purpose of this
response action is to prevent current or future exposure to the
TCE~contaminated groundwater, to reduce TCE concentrations in the
groundwater to levels safe for drinking, and to control contaminant
migration towards the residential wells.

SUMMARY OF SITE CHARACTERISTICS

The Remedial 1Investigation for the Mannheim Avenue Dump Site
included sampling the surficial soil at the Site (after the waste
mounds were removed), the groundwater in the shallow and deep zones
on and off the Site, and limited sampling of the Tar Kiln Branch.

Surficial soil sampling indicated that lead was present in the soil
at concentration 1levels within EPA's acceptable range for
residential land use. This range is 500 to 1000 ppm, depending on
site specific circumstances.
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Groundwater sampling of the shallow and deep zones of the aquifer
system (separated by a 3 to 5 foot semi-permeable clay layer at 50
feet below ground surface) indicated that TCE was the primary
contaminant impacting the groundwater. TCE was detected in the
shallow zone up to a concentration of 29 ppb. It is roughly
estimated that the entire length of the shallow TCE plume,
including the 400-foot diameter of the Site itself, is assumed to
be 1000 feet, with a width of 400 feet and thickness of 15 feet.
TCE was detected in the deeper zone up to a concentration of 47
ppb. It is roughly estimated that the deeper TCE plume length,
including the Site, is greater than 1000 feet, and that it is 1000
feet wide and 55 feet thick. Figure 4 illustrates the approximate
extent of the TCE plumes in the shallow and deep zones of the
aquifer system. The maximum contaminant level (MCL) for TCE,
established under the New Jersey Safe Drinking Water Act, is 1 ppb.
This MCL value of 1 ppb is the drinking water standard for TCE.
The areal extent of the TCE contamination in the shallow and deep
zones, as defined by the 1 ppb MCL, has not been completely defined
through sampling during the Remedial Investigation.

It is believed that the semi-permeable clay layer separating the
shallow zone from the deep zone may contain some TCE residues.
This TCE would potentially be slowly released from the semi-
permeable clay layer into the deep zone of the aquifer system. It
is also possible that the unsaturated zone may contain small
amounts of TCE residues, which would be slowly released into the
shallow zone of the aquifer system.

Other contaminants, including volatile organics and inorganics,
which were constituents of the original waste material, were
sporadically detected in the groundwater in the shallow and deep
zones, in some instances at concentration levels exceeding federal
or state drinking water standards. The most prevalent of these
contaminants includes toluene, which is a volatile organic compound
(1ike TCE), and lead and chromium, which are inorganic compounds.

Toluene was detected at concentrations above the NJDEP groundwater
quality cleanup criteria of 50 ppb in four deep zone monitoring
wells during one sampling round. Concentrations of toluene in
these wells during other sampling rounds did not exceed 10 ppb.

Concentrations of lead and chromium, which exceeded the EPA
proposed cleanup guideline of 15 ppb for lead, and the NJDEP and
EPA drinking water standard of 50 ppb for chromium, were only
detected in one shallow zone well and in one deep zone well. The
highest concentrations of inorganics were not consistent between
sampling rounds per well and appeared to be sporadic. Neither lead
nor chromium concentration levels were detected in the groundwater
in statistically significant amounts, indicating the lack of
contaminant "plumes" of lead and chromium migrating from the Site
in the shallow and deep aquifer zones.
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Table 1 includes information regarding the concentrations of
compounds detected 1in the groundwater during the Remedial
Investigation in comparison to groundwater standards.

Surface water and sediment sampling at three locations along Tar
Kiln Branch indicated that lead was present in all three sediment
samples and in one water sample. The concentration of lead in the
water sample exceeded EPA's Ambient Water Quality Criteria for
lead. EPA believes that the Mannheim Avenue Dump Site is not the
source of the lead detected in the Tar Kiln Branch because sampling
of the shallow groundwater zone (which flows toward Tar Kiln
Branch) during the Remedial Investigation did not indicate that
lead was migrating from the Site. However, EPA will provide for
additional surface water and sediment sampling of the Tar Kiln
Branch to assess further, any adverse impact on the Tar Kiln Branch
from the Site.

Residential well sampling performed by EPA in 1988 and 1989
indicated that the wells were not impacted by contaminants
migrating from the Site. Fourteen residences are 1located
downgradient of the Site. Nine of these residences are
downgradient with respect to groundwater flow in the deep zone, and
five of these residences are downgradient with respect to
groundwater flow in the shallow zone (refer to Figure 4). All of
these residences use groundwater from the deep zone as a source of
drinking water. Groundwater in the shallow and deep zones has been
classified by NJDEP as Class GW-2 groundwater, suitable for
potable, industrial or agricultural water supplies.

Potential pathways of migration for volatile organic and inorganic
contaminants associated with the Site include volatilization,
particulate emission, infiltration through soil to groundwater, and
groundwater discharge to surface water bodies such as the Tar Kiln
Branch and the Mullica River. Once contaminants enter the water
table aquifer (shallow zone), these contaminants are transported
in a westerly direction within the shallow zone, and vertically
downward through the semi-permeable clay layer, and then into the
deep zone where the contaminants are transported in a northeasterly
direction. The potential exists for contaminants to migrate from
the Site and impact residential wells adversely.

The possible residual TCE contamination in the subsurface soils in
the unsaturated 2zone and in the semi-permeable clay 1layer
separating the shallow zone from the deep zone could potentially
provide for the slow release of small amounts of TCE into the
shallow and deep zones.

o
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SUMMARY OF SITE RISKS

EPA conducted an Endangerment Assessment (EA) of the "no action"
alternative to evaluate the potential risks to human health and
the environment associated with the Mannheim Avenue Dump Site in
its current state. The EA focused on the groundwater contaminants
which are likely to pose the most significant risks to human health
and the environment (indicator chemicals). These "indicator
chemicals" and their concentrations in the groundwater are shown
in Table 2. :

EPA's EA identified several potential exposure pathways by which
the public may be exposed to contaminants. These pathways and the
populations potentially affected are shown in Table 3. The
potential exposure routes identified and evaluated in the EA are:

. Dermal contact with contaminated groundwater drawn from wells
located downgradient from the Site;

. Ingestion of groundwater from local wells downgradient of the
Site;

. Inhalation of chemicals volatilized from groundwater during
home use;

. Ingestion of chemicals that have accumulated in fish located

in a nearby river; and

. Inhalation of chemicals entering the air as particulates via
wind erosion.

The potentially exposed populations include residents and
recreational |users. Soil sampling indicated that the
concentrations of lead in the Site soils were within EPA's health-
based cleanup level of 500 to 1000 ppm. Therefore, exposures to
Site soils were not considered further in the EA.

Under current EPA guidelines, the 1likelihood of carcinogenic
(cancer causing) and noncarcinogenic effects due to exposure to
site chemicals are considered separately. It was assumed that the
toxic effects of the site-related chemicals would be additive.
Thus, carcinogenic and noncarcinogenic risks associated with
exposures to individual indicator compounds were summed to indicate
the potential risks associated with the potential carcinogens and
noncarcinogens, respectively.

Noncarcinogenic risks were assessed using a hazard index (HI)
approach, based on a comparison of expected contaminant intakes
and safe levels of intake (Reference Doses). Reference doses
(RfDs) have been developed by EPA for indicating the potential for
adverse health effects. RfDs, which are expressed in units of
milligrams per kilogram per day (mg/kg-day), are estimates of daily
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exposure levels for humans which are thought to be safe over a
lifetime (including sensitive individuals). Estimated intakes of
chemicals from environmental media (e.g., the amount of a chemical
ingested from contaminated drinking water) are compared with the
RfD to derive the hazard quotient for the contaminant in the
particular media. The hazard index is obtained by adding the
hazard quotients for all compounds across all media. A hazard
index greater than 1 indicates that potential exists for
noncarcinogenic health effects to occur as a result of site-
related exposures. The HI provides a useful reference point for
gauging the potential significance of multiple contaminant
exposures within a single medium or across media. The reference
doses and hazard indices for the indicator chemicals at the
Mannheim Avenue Dump Site are presented in Table 4.

The hazard index for noncarcinogenic effects from the Mannheim
Avenue Dump site is 5.7 x 10' and, therefore, indicates that
noncarcinogenic effects are unlikely from the exposure routes
evaluated in the EA.

Potential carcinogenic risks were evaluated using the cancer
potency factors developed by the EPA for the indicator compounds.
Cancer potency factors (CPFs) have been developed by EPA's
Carcinogenic Risk Assessment Verification Endeavor for estimating
excess lifetime <cancer risks associated with exposure to
potentially carcinogenic chemicals. CPFs, which are expressed in

units of (mg/kg-day)’, are multiplied by the estimated intake of

a potential carcinogen, in mg/kg-day, to generate an upper-bound
estimate of the excess lifetime cancer risk associated with
exposure to the compound at that intake 1level. The term “upper
bound" reflects the conservative estimate of the risks calculated
from the CPF. Use of this approach makes the underestimation of
the risk highly unlikely. The CPFs for the indicator chemicals
and the risk estimates for the site are presented in Table 5.

For known or suspected carcinogens, EPA considers excess upper-
bound individual lifetime cancer risks of between 10* to 10®° to be
acceptable. This 1level indicates that an individual has one
additional chance in ten thousand to one additional chance in a
million of developing cancer as a result of site-related exposure
to a carcinogen over a 70-year period under specific exposure
conditions at the site. The cumulative upper bound risk at the
Mannheim Avenue Dump Site is 4.1 x 10°. TCE is present in the
groundwater at concentration levels above federal and state
drinking water standards (MCLs). EPA has determined that the MCL
of 1 ppb for TCE should be met in the groundwater to be protective
of human health and the environment.

In summary, risks to public health include the actual or potential
risks to residents around the Site. Residents may be impacted
primarily through ingestion of potentially contaminated well water,
and dermal and inhalation exposures to volatile contaminants in
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well water while bathing and showering. EPA has determined that
actual or potential Site-related risks warrant a remedial action
for the Site.

Actual or threatened releases of hazardous substances from the
Site, if not addressed by implementing the response action selected
in this ROD, may present an imminent and substantial endangerment
to public health, welfare or the environment.

Uncertainties

The procedures and inputs used to assess risks in this evaluation,
as in all such assessments, are subject to a wide variety of
uncertainties. In general, the main sources of uncertainty include:

- environmental chemistry sampling and analysis
- environmental parameter measurement

- fate and transport modeling

- exposure parameter estimation

- toxicological data

Uncertainty in environmental sampling arises in part from the
potentially uneven distribution of chemicals in the media sampled.
Consequently, there is significant uncertainty as to the actual
levels present. Environmental chemistry analysis error can stem
from several sources including the errors inherent 1in the
analytical methods and characteristics of the matrix being sampled.

Uncertainty in the exposure assessment is related to the presence
of potentially sensitive populations (school <children and
residents) in very close proximity to the site. Additional
uncertainties arise from estimates of how often an individual would
actually come in contact with the chemicals of concern, the period
of time over which such exposure would occur, and in the models
used to estimate the concentrations of the chemicals of concern at
the point of exposure.

Uncertainties in toxicological data occur in extrapolating both
from animals to humans and from high to low doses of exposure, as
well as from the difficulties in assessing the toxicity of a
mixture of chemicals. These uncertainties are addressed by making
conservative assumptions concerning risk and exposure parameters
throughout the assessment. As a result, the EA provides upper-
bound estimates of the risks to populations near the Site.

For more specific information concerning public health risks,
including quantitative evaluation of the degree of risk associated
with various exposure pathways, refer to the volume entitled Final
Endangerment Assessment for the Mannheim Dump Site located at EPA's
information repository at the Atlantic County Library in Galloway
Township, New Jersey.




Environmental Risks

The environmental impact from the Site is expected to be low with
the exception of groundwater contamination in the immediate
vicinity of the Site. The only area potentially impacted by the
contaminated groundwater is the surface water and wetland areas
associated with the Tar Kiln Branch. The species composition of
the area along the Tar Kiln Branch has been classified as a
palustrine forested wetland with broad leaved trees. Although lead
has been detected in the sediment and water of the Tar Kiln Branch,
the environmental impacts associated with its presence are expected
to be insignificant. Additional sampling will be performed in the
Tar Kiln Branch to assess further, any adverse environmental
impacts from the Site. No federally listed or proposed threatened
or endangered flora or fauna are known to exist in the vicinity of
the Site.

DESCRIPTION OF ALTERNATIVES

Appropriate remedial technologies identified during the screening
process of the feasibility study were assembled into combinations
to address the remedial action objectives and the goals listed
below:

+ Prevention of current and future exposure to TCE-contaminated
groundwater;

+ Protection of uncontaminated portions of the groundwater from
being contaminated by preventing the spread of contamination;
and

+ Restoration of the contaminated groundwater to drinking water
standards for future use.

The remedial alternatives that were selected for detailed
evaluation are described below.

Alternative 1: No Action with Groundwater Monitoring

Capital Cost: $ 89,100
Annual Operation and
Maintenance (0O&M) Costs: $ 52,600 (years 1 to 5)
$ 18,600 (years 6 to 30)

Present Worth (PW): $ 550,100

Time to Implement: 3 months

The No Action alternative is evaluated at every site to establish

a baseline for comparison. Under this alternative, no active

action would be taken at the Site to prevent migration of, or

reduce concentration levels of, TCE in the groundwater. This
I a8 -y
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alternative relies oﬁ natural attenuation of contaminants in the
groundwater for a reduction of TCE concentration levels to the MCL
of 1 ppb.

This alternative includes a long-term monitoring program to assess
the migration of contamination in the shallow and deep zones of the
aquifer system. This program would use existing monitoring wells,
newly installed monitoring wells, and residential wells in the
vicinity of the Site. Selected wells would be sampled on a quar-
terly basis for the first five years, and then bi-annually. This
alternative also includes an educational program to inform the
public about potential hazards at the Site.

It would take about three months from the issuance of the ROD to
begin the implementation of the monitoring program. The reduction
in the annual O & M cost after the first five years of monitoring
is due to the reduction in frequency of monitoring and the number
of parameters analyzed.

The amount of time required for natural attenuation to reduce TCE
concentration levels to the MCL is not known at this time because
of the uncertainties relating to the presence and degree of
residual TCE contamination in the unsaturated zone and in the clay
layer separating the shallow 2zone from the deep zone. The
potential exists for this residual contamination to continue to
release slowly into the groundwater at an unknown rate and over an
unknown period of time.

Alternative 2: Point-of-Use Carbon Adsorption Treatment/Water Use

Restrictions
Capital Cost: $ 147,150
Annual O & M Cost: $ 52,600 (years 1 to 5)
$ 50,900 (year 6)
$ 32,000 (years 7 to 21)
$ 18,600 (years 22 to 30)
Present Worth: $ 739,400
Time to Implement: 1 to 3 months to install point of use
controls and 12 months for water use
restrictions

This alternative includes all of the components of Alternative 1,
with the addition of provisions to install and maintain individual
carbon adsorption treatment systems on household supplies, if
groundwater monitoring (performed on a quarterly basis for the
first five years) indicates that the TCE-contaminated groundwater
is migrating and threatening the residential wells. The carbon
adsorption system would remove TCE to meet the drinking water
standard. The treated water would then be used as needed by
residents. In addition, this alternative would place restrictions
on the installation of any new wells in the contaminated area
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around the Site. For any new wells installed in the contaminated
area, it would be required that treatment units be installed on
household supplies before the water is used for potable purposes.
For any new or existing wells installed downgradient of the
contaminated area, it would be required that treatment units be
installed on household supplies, if it were determined that water
quality was threatened by TCE contamination. These groundwater use
restrictions may, however, be difficult to implement and enforce.

Carbon adsorption treatment units and water use restrictions would
be considered for the fourteen existing and potentially six future
homes located downgradient from the shallow and deep groundwater
zones. The individual treatment systems and the water use
restrictions would be temporary and would be in place until
groundwater quality had been restored through natural attenuation.
The amount of time required for natural attenuation to reduce TCE
concentration levels to the MCL is not known at this time because
of the uncertainties relating to the presence and degree of
residual TCE contamination in the unsaturated zone and in the clay
layer separating the shallow zone from the deep zone.

It would take approximately one to three months to install the
residential carbon treatment units, once it is determined that
residential wells are threatened, and one year to establish water
use restrictions.

The annual O & M cost would generally decrease during the 30-year
period because the frequency of groundwater monitoring and number
of parameters analyzed would decrease with time. The annual cost
for years 1 to 5 includes monitoring only. The cost for year 6
includes start-up plus operation and maintenance of the carbon
adsorption treatment units (estimated 15 years of use) and reduced
monitoring. The annual cost for years 7 to 21 includes operation
and maintenance of the treatment units and reduced monitoring.
The annual cost for years 22 to 30 includes reduced monitoring.

Alternative 3: Alternate Water Supply/Water Use

Restrictions
Capital Cost: S 492,100
Annual O & M Cost: S 52,600 (years 1 to 5)
$ 94,300 (years 6 to 30)
Present Worth: $ 1,749,200 ‘
Time to Implement: 18 months

This alternative includes all of the components of Alternative 1,
with the addition of the development of water supply well(s) and
a distribution system to provide potentially affected residences
with a continuous source of clean water. The distribution systen
and capacity of the supply would be sized sufficiently to provide
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water to the fourteen existing and possibly six future residences
that could potentially be affected by TCE contamination. The
location of the water supply well(s) would be determined during
the design phase of the project and is expected to be placed south
of the existing TCE contaminant plumes and at the bottom of the
deep groundwater 2zone (approximately 200 feet below ground
surface.) Groundwater would be pumped to a storage or pressurized
tank and chlorinated prior to its discharge to the distribution
system. Construction of the supply and distribution system would
be performed up front, while actual hook-up would not be performed
until groundwater monitoring (performed on a quarterly basis for
the first five years) indicates that the contamination is migrat-
ing and threatening the residential wells.

Groundwater use restrictions would require that all existing and
future households be connected to this supply and that residential
wells be taken out of service, if groundwater monitoring indicates
that contamination is migrating and threatening residential wells.
These restrictions, however, may be difficult to implement and
enforce.

It would take approximately 18 months toc design and construct the
new water supply well(s) and connect the residences to this system.

The annual O & M cost for the first five years is associated with
groundwater monitoring. Subsequent annual 0 & M cost would be
associated with operation of the new water supply/distribution
system and reduced monitoring.

This alternative relies on natural attenuation of contaminants in
the groundwater to reduce TCE concentration levels to the MCL. The
amount of time required for this natural process is unknown at this
time because of the uncertainties relating to the presence and
degree of residual TCE contamination in the unsaturated zone and
in the clay layer separating the shallow zone from the deep zone.

Alternative 4: Groundwater Pumping/Air Stripping/Reinjection

Capital Cost: $ 541,000

Annual O & M Cost: S 52,600 (year 1)

$ 394,100 (years 2 to 5)

$ 360,100 (years 6 to 17)
$ 18,600 (years 18 to 30)
Present Worth: $ 4,217,100

Time to Implement: 6 to 16 years
This alternative includes the installation of groundwater extrac-
tion wells to withdraw the TCE-contaminated water for on-site

treatment with discharge through reinjection into the shallow and
deep groundwater zones. It was estimated that three extraction
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wells would be installed in each aquifer zone. Two wells in each
zone would be operated continuously and the third would serve as
a backup well during periods of well maintenance. It was estimated
that six reinjection wells would be installed in each aquifer zone.
Three wells in each aquifer would be operated continuously and the
additional three wells would serve as backups to be used during
maintenance periods. Contaminated water would be pumped from the
shallow zone wells and deep zone wells at estimated rates of 10
gallons per minute (gpm) and 40 gpm, respectively. It was assumed
that the contaminated extracted groundwater would need to be
pretreated to remove iron before being air stripped and discharged
to the groundwater. The groundwater extraction and treatment
system would be designed to reduce TCE concentration levels to the
MCL throughout the area of contamination in the shallow and deep
zones and would intercept contamination migrating towards
residential wells.

This alternative also includes short-term sampling of downgradient
groundwater monitoring wells and residential wells, during the
design period, to monitor the potential migration of contaminants
towards residential wells. 1In addition, this alternative includes
long-term sampling of downgradient monitoring wells and residen-
tial wells, once the system is operational, to monitor the effec-
tiveness of the treatment system in removing contaminants and
preventing migration.

The differences in the annual O & M cost over the 30-year period
are associated with the differences in the monitoring programs for
the residential and monitoring wells and treatment system during
that time. The cost for the first year includes monitoring only.
The annual cost for years 2 to 5 includes operation and maintenance
of the treatment system (estimated 15 years of use) and monitoring.
The annual cost for years 6 to 17 includes operation and
maintenance of the treatment system and reduced monitoring. The
annual cost for years 18 to 30 includes reduced monitoring only.

It is estimated that the groundwater extraction and treatment
system can be designed and constructed in approximately 24 months.

The length of time required for this alternative to reduce
contamination levels to drinking water standards is approximately
six to sixteen years. This time period takes into consideration
the influence of the potential residual TCE contamination in the
unsaturated zone and in the clay layer.

During the design period, EPA would assess the feasibility and
practicality of using infiltration basins as an alternate means of
discharging treated groundwater to the underlying shallow aquifer
zone.

Cnmgy
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S8UMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES

In accordance with the National 0il and Hazardous Substances
Pollution Contingency Plan (NCP), a detailed analysis of each
remedial alternative is conducted with respect to each of nine
evaluation criteria. All selected remedies must at least attain
the Threshold Criteria. The selected remedy should provide the
best trade-offs among the Primary Balancing Criteria. The
Modifying Criteria were evaluated following the public comment
period.

Threshold Criteria

+ Overall Protectiveness of Human Health and the Environment -
This criterion evaluates the adequacy of protection that the

remedy provides while describing how risks are eliminated,
reduced, or controlled through treatment, engineering controls
and/or institutional controls.

- Compliance With Applicable or Relevant and Appropriate
Requirements (ARARS) =~ This criterion addresses whether a
remedy will meet all of the ARARs of other federal and state
environmental statutes and/or provide grounds for invoking a
waiver.

Primary Balancing Criteria

+ Reduction of Toxicity, Mobility or Volume (TMV) Through

Treatment - This criterion addresses the anticipated treatment
performance of the remedy.

+ Short-Term Effectiveness ~ This criterion refers to the speed
with which the remedy achieves protection, as well as the
remedy's potential to create adverse impacts on human health
and the environment during the remedial action.

+ Long-Term Effectiveness and Permanence - This c¢riterion
evaluates the magnitude of residual risk and the ability of the
remedy to maintain reliable protection of human health and the
environment over time once the remedial action has been
completed.

+ Implementability - This criterion examines the technical and
administrative feasibility of executing a remedy, including the
availability of materials and services needed to implement the
chosen solution.

+ Cost - This criterion includes the capital and operation and
maintenance costs of the remedy.



15
Modifying Criteria

+ State Acceptance - This criterion indicates whether, based on
its review of the Feasibility Study and Proposed Plan, the State
of New Jersey concurs with, opposes or has no comment on the
preferred alternative.

- Community Acceptance - This criterion evaluates the reaction
of the public to the remedial alternatives and EPA's Proposed
Plan. Comments received during the public comment period and
EPA's responses to those comments are summarized in the
Responsiveness Summary attached to this document.

Overall Protection of Human Health and the Environment

Alternative 4 protects public health and the environment because
it provides for the removal of TCE contamination from the
groundwater in the shallow and deep zones of the aquifer system to
meet the drinking water standard, and prevents migration of
contamination towards residential wells.

Alternative 1 is not protective of human health and the environment
because, along with Alternatives 2 and 3, it would not remove
contaminants from the groundwater in the shallow and deep zones of
the aquifer system, and thereby allows the migration of
contaminants into <clean portions of the aquifer. Also,
Alternatives 1, 2 and 3 would not prevent the potential
contamination of residential wells from migrating TCE.

Alternatives 2 and 3, while not protective of the environment,
protect human health because they include treatment units on
household supplies and an alternate water supply, respectively, if
monitoring indicates the threat of contamination at residential
wells. Alternative 2, which provides for individual treatment
units on household supplies, would reduce concentration levels of
TCE in the groundwater withdrawn from the well to the drinking
water standard. Alternative 3 includes an alternate water supply,
which would provide affected residents with groundwater in which
TCE met the drinking water standard. In addition, Alternatives 2
and 3 include institutional controls to restrict exposure to
contaminated groundwater, however, these water use restrictions may
be difficult to implement and enforce.

Compliance with ARARS

New Jersey Groundwater Quality Criteria and Maximum Contaminant
Levels established pursuant to the Federal and State Safe Drinking
Water Acts are applicable federal and state groundwater
requirements for this remedial action.

0549
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Alternative 4, in actively removing TCE contamination from the
groundwater and «controlling contaminant migration towards
residential wells, satisfies the applicable drinking water standard
for TCE, the MCL of 1 ppb. The groundwater collection/
treatment/discharge system provided for under Alternative 4 would
be designed to meet the MCL of 1 ppb for TCE in the groundwater in
the shallow and deep aquifer zones and at the residential wells.
The air stripping would be done in conformance with state and
federal air emission standards.

Alternatives 1, 2 and 3 rely on natural attenuation of the TCE
contamination in the groundwater to meet the MCL eventually in the
shallow and deep zones of the aquifer system through dilution of
the volume of contaminants. ,

Alternatives 2 and 3 meet the ARAR associated with providing safe
drinking water to community residents. Alternative 2 accomplishes
this by removing the TCE, to meet drinking water standards, from
the withdrawn groundwater via treatment units installed on
household supplies. Alternative 3 accomplishes this by providing
an alternate drinking water supply which meets drinking water
standards for TCE.

Reduction of Toxicity, Mobility or Volume Through Treatment

Alternative 4 would reduce the toxicity, mobility and volume of
contamination in the shallow and deep zones of the aquifer system
by extracting TCE-contaminated groundwater and treating it to meet
the drinking water standard of 1 ppb.

Alternatives 1, 2 and 3 do not utilize treatment to reduce the
toxicity, mobility or volume of contamination in the shallow and
deep aquifer =zones. These alternatives would not reduce the
mobility of the contaminants in the aquifer, and would rely on
natural attenuation, through dilution over time, to reduce the
toxicity and volume of contaminants. Alternatives 2 and 3 use
treatment via individual carbon adsorption units and an alternative
water supply, respectively, to reduce the toxicity and volume of
contaminants in the withdrawn groundwater prior to wuse by
residents. ’

Short-term Effectiveness

Implementation of Alternatives 1, 2, 3 and 4 would not create any
adverse short-term impacts on human health and the environment.

The time to achieve protection from contamination in the
groundwater in the shallow and deep aquifer zones is shorter for
Alternative 4 than for Alternatives 1, 2 and 3. Alternative 4
provides for active removal of the TCE contamination in the shallow
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and deep aquifer zones. Alternative 4 would include placement of
reinjection wells so that no adverse environmental impacts to the
nearby surface waters and wetlands would occur.

Alternatives 1, 2 and 3 rely on natural attenuation over time to
reduce TCE concentration levels in the groundwater in the shallow
and deep aquifer zones to the drinking water standard. The amount
of time required for natural attenuation would be influenced by the
potential for residual TCE contaminants in the unsaturated zone and
in the clay layer to continue to release slowly into the shallow
and deep aquifer zones.

Long-term Effectiveness and Permanence

Alternative 4 provides for permanent long-term effectiveness in
the protection of human health and the environment over time.
Long-term risks to workers during the remedial action do exist
through accidental ingestion of the contaminated water or
inhalation of air emissions from the air stripper. However, the
emissions would be controlled to below the state emission rate for
toxic substances. Exposure risks such as these would be mitigated
through proper health and safety protection. Air stripping is a
well-developed technology which is widely used for removal of
volatile organics in groundwater. The treatment system is very
reliable but monltorlng would be performed to ensure proper
operation of the air stripper.

With proper operation and maintenance, Alternatives 2 and 3 would
permanently protect individual residents from drinking TCE-
contaminated groundwater. However, these alternatives would not
prevent contaminants from migrating and adversely affecting clean
portions of the groundwater in the shallow and deep aquifer zones.

Alternative 1 does not provide for long-term protection of human
health and the environment over time. This alternative does not
actively contribute to restoration of the groundwater.
Uncontaminated groundwater currently used for drinking purposes may
be jeopardized in the future by the spread of contamination.

Implementability

All alternatives are implementable. Alternatives 1, 2 and 3 would
involve considerable long-term institutional management. Alterna-
tives 2 and 3 would require the cooperation of local residents and
administrative management to operate and maintain the point-of-
use treatment systems, and the alternate water supply and
distribution system, respectively, as well as the enforcement of
water use restrictions. The implementation and enforcement of
these restrictions may be difficult. The groundwater monitoring

Co7%51
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program included as part of each alternative would require some
administrative management and cooperation of local residents.

Cost

The total cost includes estimated capital and operation and
maintenance costs. The cost comparison for each alternative are
shown in Table 6. The present worth costs for each alternative

are summarized below.

Alternative 1: Present Worth Cost - $ 550,100
Costs include installation of additional groundwater
monitoring wells and 30 years of monitoring.

Alternative 2: Present Worth Cost - $ 739,400
Costs include installation of additional groundwater

monitoring wells, installation of individual
treatment units (15 years of use), and 30 years of
monitoring.

Alternative 3: Present Worth Cost - $ 1,749,200
Costs include installation of additional
groundwater monitoring wells, installation of an
alternate water supply (25 years of use), and 30
years of monitoring.

Alternative 4: Present Worth Cost - $ 4,217,000
Costs include installation of additional ground-
water monitoring wells, installation of groundwater
extraction/treatment/discharge system (15 years of
use) and 30 years of monitoring.

Depending upon the time for aquifer restoration, either through
natural attenuation as with Alternatives 1, 2 and 3, or through
active pumping with treatment as with Alternative 4, the costs
associated with 1long-term groundwater monitoring could be
significantly reduced.

State Acceptance

The State of New Jersey concurs with the proposed remedial action.
The Pinelands Commission has provided comments that have been
addressed in the attached Responsiveness Summary.
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Community Acceptance

The community was in favor of the preferred remedy. Questions and
answers raised during the public meeting are presented in the
attached Responsiveness Summary.

SELECTED REMEDY

EPA has evaluated the remedial alternatives in accordance with
Section 121 of the Comprehensive Environmental Response,
Compensation, and Liability Act of 1980, as amended by the
Superfund Amendments and Reauthorization Act of 1986, and the
National Contingency Plan, and has chosen a remedy for the Mannheim
Avenue Dump Site based on the findings of the RI and FS Reports and
input by the public.

EPA has selected Alternative 4, groundwater pumping/air
stripping/reinjection of the treated water, as the most appropriate
remedy for groundwater remediation at the Site.

The major components of this action are as follows:

- 1Installation and maintenance of a groundwater collection system
capable of capturing the TCE contaminant plumes in the shallow
and deep agquifer zones.

+ Installation and maintenance of an on-site groundwater treatment
facility to remove TCE contaminants from the collected
groundwater. This facility would consist of an air stripper,
with a pretreatment system for iron removal, if necessary.

+ Installation and maintenance of reinjection wells to discharge
treated groundwater into the shallow and deep aquifer zones.
An evaluation of the feasibility and practicality of using
infiltration basins in lieu of reinjection wells will be made
during the design period.

+ Short-term groundwater monitoring, during the design period, to
monitor the concentration of contaminants in the groundwater
and to assess potential migration of contaminants towards
residential wells.

+ Long-term groundwater monitoring, once the collection/treatment
system is operational, to assess the effectiveness of the system
in removing contamination and controlling contaminant migration.

+ Contingency planning involving the installation of individual
carbon adsorption treatment units at residences, if groundwater
monitoring indicates contamination is migrating towards, and
threatening, residential wells.
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+ Surface water and sediment sampling of the Tar Kiln Branch to
assess further any impact on the Tar Kiln Branch from the Site.

+ Covering of the original waste disposal area with a layer of
clean fill to bring the Site up to grade.

The goal of this remedial action is to restore groundwater to its
beneficial use. Based on information obtained during the Remedial
Investigation and on a careful analysis of all remedial
alternatives, EPA believes that the selected remedy will achieve
this goal. However, studies suggest that groundwater extraction
and treatment are not, in all cases, completely successful in
reducing contaminants to federal and/or state drinking water
standards in the aquifer. EPA recognizes that operation of the
selected extraction and treatment system may indicate the technical
impracticability of reaching health~based groundwater quality
standards using this approach. If it becomes apparent, during
implementation or operation of the system, that contaminant levels
have ceased to decline and are remaining constant at levels higher
than the remediation goal, that goal and the remedy may be
reevaluated.

The selected remedy will include groundwater extraction for a
pericd of approximately 6 to 16 years, during which time the
system's performance will be carefully monitored on a regular basis
and adjusted as warranted by the performance data collected during
operation. Modifications may include:

+ discontinuing operation of extraction wells in areas where
cleanup goals have been attained;

+ alternating pumping at wells to eliminate stagnation points; and

+ pulse pumping to allow aquifer equilibration and encourage
adsorbed contaminants to partition into groundwater.

The evaluation of the groundwater pumping/treatment/reinjection
system presented as Alternative 4 was based on the data available
in the Remedial Investigation Report regarding the aquifer
characteristics at the Site. The data at the Site are limited
regarding the intercommunication of the two aquifer 2zones in
question, the precise extent of the TCE contaminant plumes, the
potential presence and degree of residual TCE contamination in the
unsaturated zone and in the semi-permeable clay layer, and some
geochemical parameters. Additional information will be required
prior to remedial design concerning the above data limitations,
along with pilot testing of the proposed treatment system.
Depending on this information, the number of extraction and
reinjection wells, the location of these wells, the pumping rates,
the time to reduce contaminant levels to drinking water standards,
and the costs, as presented under Alternative 4, could be affected.
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The following investigations need to be performed:

+ Prior to design, further define the extent of TCE contamination
in the shallow and deep zones, if possible, down to 1 ppb. This
would be accomplished by installing and sampling additional
groundwater monitoring wells in the shallow and deep zones.

+ Prior to, and during design, construction and operation of the
treatment system, monitor the groundwater in the shallow and
deep zones for toluene, lead and chromium, which were
sporadically detected at concentrations exceeding drinking water
and cleanup standards during sampling for the Remedial
Investigation. If sampling indicates the wide-spread presence
of these contaminants at concentration levels exceeding drinking
water and cleanup standards, the groundwater treatment system
included in the selected remedy would be modified to address
these contaminants.

«+ Prior to design, sample the unsaturated zone and the semi-
permeable clay 1layer in attempts to identify the potential
presence of residual contaminants, which could affect the
remediation time frame for the selected alternative.

« Prior to design, conduct groundwater pump tests in the shallow
and deep zones to determine aquifer characteristics.

« In the early stages of design, conduct an air pathway analysis
to evaluate the need for off-gas controls on the air stripper.

The capital costs for this alternative include installation of
additional groundwater monitoring wells and the design and
construction of the groundwater pumping/treatment/discharge system.
The total estimated capital cost for this alternative is $ 541,000.
The estimated annual costs are $52,600 for the first year (for
groundwater monitoring), $394,100 for years 2 to 5 (including
treatment and monitoring), $360,100 for years 6 to 17 (including
treatment and reduced monitoring), and $18,600 for years 18 to 30
(for monitoring only). The total estimate present worth of
Alternative 4 is $4,217,100.

Should carbon adsorption treatment units be installed at
residential wells as a contingency measure, the capital cost of the
selected remedy would increase to $688,150. Annual operation and
maintenance costs associated with the individual treatment units
would be insignificant in comparison to annual operation and
maintenance costs of the groundwater pumping/treatment/discharge
system under the selected remedy.
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STATUTORY DETERMINATIONS

Protection of Human Health and the Environment

The selected remedy provides for protection of human health and
the environment by actively removing TCE contaminants in the
shallow and deep agquifer zones to meet the drinking water standard,
by preventing the spread of contaminants into uncontaminated
portions of the aquifer, and by controlling migration of
contamination towards residential wells.

If monitoring indicates that the contaminated groundwater is
threatening residential wells, either during the design period or
after the collection/treatment/discharge system is operational,
the contingency to provide residences with individual carbon
adsorption treatment units would become effective.

Implementation of the selected remedy will not pose unacceptable
short-term risks or cross-media impacts.

Compliance with Applicable or Relevant and Appropriate Requirements

The selected remedy complies with applicable or relevant and
appropriate requirements. This remedy would serve to reduce TCE
contamination in the groundwater to the applicable drinking water
standard, which is the MCL established under the New Jersey Safe
Drinking Water Act. Air stripping will be done in conformance with
New Jersey State and Federal air emission standards. Any sludge
produced from treatment of groundwater would be handled according
to New Jersey State Sludge Quality Criteria Guidelines and Federal
Hazardous Materials Transportation Act. Discharge of treated
groundwater will be done in conformance with the New Jersey State
Pollutant Discharge Eliminantion System and with Federal Safe
Drinking Water Act underground injection standards. RCRA 40 CFR
Parts 261 to 264 and 268 Standards would be met. In addition, the
selected remedy would satisfy provisions of the Federal Wetlands
Executive Order, the Wild and Scenic River Act, and the Coastal
Zone Management Act. The selected remedy would also satisfy
provisions of the New Jersey Coastal Area Facilities Review Act,
Rules and Coastal Resources and Development Act, New Jersey Wild
and Scenic Rivers Act, and Freshwater Wetlands Protection Act
Rules.

Cost-Effectiveness

After evaluating all of the alternatives which most effectively
address the principal threat posed by the contamination at the
Site, EPA has concluded that the selected remedy is cost-effective
in that it affords overall effectiveness proportionate to its
costs.

£
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Utilization of Permanent Solutions and Alternative Treatment (or
resource recovery) Technologies to the Maximum Extent Practicable

The selected remedy utilizes permanent solutions and treatment
technologies to the maximum extent practicable. '

The selected remedy provides the best balance of trade-offs among
the alternatives with respect to the evaluation criteria. The
selected remedy provides for the most long-term effectiveness and
permanence of the alternatives. The selected remedy provides for
the most reduction of toxicity, mobility and volume of TCE
contaminants through treatment than the other alternatives, which
rely on natural attenuation to reduce TCE concentration levels in
the aquifer. The air stripper is expected to remove greater than
98 percent of the TCE from the groundwater. Mobility of
contaminants would not be reduced under the other alternatives.
The selected remedy provides for the restoration of the
contaminated groundwater to the drinking water standard for TCE in
a faster time frame than the other alternatives. The selected
remedy is implementable and is the most cost-effective of the
alternatives.,

The selected remedy was preferred over the other alternatives by
the community members, who favored an alternative that would
restore groundwater quality in the shortest time frame and prevent
the spread of contaminants towards residential wells.

The selected remedy meets the statutory requirement to utilize
permanent solutions and treatment technologies to the maximum
extent practicable.

Preference for Treatment as a Principal Element

The statutory preference for treatment as a principal element is
satisfied in the selected remedy. The selected remedy includes
air-stripping of the extracted TCE-contaminated groundwater which
would treat the groundwater to the drinking water standard.

Documentation of Significant Changes

The public expressed concern over the possibility of TCE
contaminants migrating and adversely impacting residential wells
before the implementation of the groundwater pumping/
treatment/discharge system. In response to this concern, EPA will
monitor the migration of the contaminants in the groundwater
(including sampling residential wells) during the design period
prior to implementation of the groundwater treatment system. EPA
will also monitor the groundwater once the treatment system is
operational. If monitoring indicates that the contaminants are
migrating and threatening residential well water quality (on an

[H0%57
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individual basis), EPA will provide for the installation of
individual carbon adsorption treatment units, as a contingency
measure. These treatment units would remove TCE contaminants from
the groundwater to meet drinking water standards. The water could
then be used as needed by the residents. -
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TABLE 1

GROUND WATER CONTAMINANTS COMPARISON TO STANDARDS
MANNHEIM AVENUE SITE
GALLOWAY TOWNSHIP, NEW JERSEY

No. of occurence,

No. of samples

Percent

Compound No. of samples Range (ppb) Standard (ppb) above standard above standard
Benzene 3,65 0.1J3-1.9 1.0' 1 1.5
Ethylbenzene 7/65 0.2 3 - 17 700 (MCL proposed-EPA ) 0 0
Methylene chloride 7,65 0.45 - 12 2! 4 6.2
Toluene 25/65 0.2J-300J 50° 5 7.7
Trichloroethene 49,65 1- 47 1t 49 75
Arsenic 7,/60 1-54J 50* 0 0
Barium 14/14 19.6 - 110 1000" 0 0
Beryllium 9,60 0.5 - 101 J 0.0037° 9 15
Cadmium 7,60 3.5 - 7 10! 0 0
Chromium 34/60 5.7 - 359 50" 4 6.7
Iron 14/14 379 - 15,200  300° 14 100
Lead 48,60 1.6 - 342 15" 4 6.7
Manganese 14,14 13.9 - 1,209 50" 4 28
Nickel 3,60 19.8 - 54.6 15.4° 3 5
Thallium 2/48 2 -2 17.8° 0 0



TABLE 1 (continued)

New Jersey SafevDrinking Water Act MCL

NJDEP Groundwater Quality Clean-up Criteria

NJPDES toxic effluent limitations for protection of potable water
Secondary Drinking Water Standard (Federal Safe Drinking Water Act)
EPA Ambient Water Quality Criteria for the Protection of Human Health
EPA Proposed Clean-Up Guideline

Includes duplicates as individual samples and includes both data collected by
G&M and splits by FPC during 1989.
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TABLE 2%

SUMMARY STATISTICS OF UNFILTERED GROUND WATER DATA®

Number
(#0ccurences)/ Concentration Appropriate of Arith/Geo
(# of Samples) Range (ppb) Standard (ug/L) Exceedences Mean (ppb)
Metals
Arsenic 6/32 0.05-6.7 502 - 2.14/0.94
Berylium 4/32 0.5-3.4 NA - 1.7/1.3
Cadmium 4/32 4.7-7.0 102 - 5.73/5.65
Chromium 20/32 5.5-359 50° 3 36.89/13.89
Copper 29/32 3.7-124 1,9003 - 14.15/8.74
Lead 29/32 1.15-342%%* 15°° 3 17.74/5.28
Mercury 3/32 0.24-1.0 2° - 0.58/0.49
Nickel 2/32 28.5-54.6 15.4° 2. 41.55/39.45
Selenium 5/32 2.0 10° - 2/2
Thallium 2/32 2.0 17.8* - 2/2
Zinc 32/32 5.45-124 5,000’ - 22.54/16.86
Volatile Organic
Compounds
Chloroform 28/32 0.5-5.65 1098 - 2.12/1.91
cis 1,2 4/32 0.5-1.3 70 - 1.01/0.95
dichloroethane
ethylbenzene 3/32 0.55-2.7 700° (proposed) - 1.48/1.21
.methylene chloride 2/32 9.15-11 2’ - 10.08/10.03
toluene 8/32 1.0-200 2,000 - 63.36/20.41
trichloroethylene 27/32 1.0-47 1.0° 26 12.65/7.39
0,m,p-xylenes 4/32 0.9-12.0 44° - 5.78-4.08

—

= O OO\ LN

*

* %

Each well sampled on two different dates; replicates not included in this column;
estimates disregarded

Primary Drinking Water Standard. Source 40CFR Part 265, Appendix III

Secondary Drinking Water Standard. Source 40CFR Part 143.3

EPA Ambient Water Quality Criteria for the Protection of Human Health

U.S. Public Health Service Potable Water Standards

Safe Drinking Water Act MCLs

Safe Drinking Water Act MCLGs

Currently Regulated Under Total Trihalomethanes (U.S. EPA Drinking Water Hotline)
New Jersey Safe Drinking Water Act MCLs

EPA Proposed Clean-Up Guideline

This table has been updated from Table 1-10 in the Endangerment Assessment Report
for the Mannheim Avenue Dump Site, prepared by CDM Federal Programs Corporation, dated
July, 1990

The value of 342 ppb replaces the previously reported value of 85,600 ppb.
28/22)
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reschec o firal

Gecision on RfDs, slope
factors.
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Potertially
Expcsed
Peo(ation

TABLE 3 CONT/D,

SUMMARY OF COMPLETE EXPOSURE PATHWAYS

AT THE MANNHEIM AVENUE SITE FOR
CURRENT AND FUTURE LAND USE

E;posure Route, Mecdium,
o Exposure Peint

Pathway
Selected for
Evaluation?

Reason for Selection
or Exclusion

................... R L R Rl R R R LI R

Reside~ts
Workers

Resicenss
wirkess

Direct contact with
chemicals of potential
concern in soil on the
site.

Inadvertent ingestion of
potentially comtaminated
soil on the site.

No

No

Ncte: This site is currently owned by a municipality.
The azZ azent area is deveicped for Limited resicential
use., The future use cf this property is identified
as resige~tial for the purposes of this encangerment

assessment.

Lead in site scil may be
absorbed by children

and workers., Lead in
soils is within USEPA
clearn up goal.

Lead in site soil may be
ingested by children

arnc workers. Lead in
soils is within USERA
clean up gaai.
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CALCULATION OF CHRONIC HATARD N0 ICES

Table 4

ASSUMING TRIVALENT CHROMIUM
AND USING THE IRIS DATARASE
MANNHEIN DUMP SITE

................................................................................. scemsssancscsccccane

Total Acceptable Orel /Dermat
Oral/Dermal Intake Ratio
Chemlcal ({1}] Riho tDl1:R Do
(ma/%g/d0y) (ma/ka/dny)
Codmium /2.66[-06 5.00F -04 $.32¢-01
Chromiwm 11 2.00€-03% 1.00€+00 2.00e-03%
Copper 1.32e-03 (s) -
Lead B8.81E-04 (h) -
Mercury 1.38€-05 (c) -
Nickel 1.52e-03% d) -
inc 2.65¢-0% (d) -
Chioroform O 2.91E-0¢ 1.00€-02 2.91€-02
cis 1,2 dichtoroethene 9.40E-05 (a) -
Toluene 2.84€-03 3.00€-01 9.47E-03
Trichloroethene 1.25€¢-0}% (c) -
Mined Xylenes 1.33E-04 2.00€+00 6.65€-05
HAZARD TNDEX S.73€-01

Notes:

(a) RiDo not avellable

(b) EPA has deemed that sn R{Do may be Inappropriate for Inorgenic lead

(c) Under review by EPA st this time

(d) Not fourd (0 (RIS

The shsorption uas sssumed to be 100X for edministered doses where sppropriste.
1l is deflned 83 the chronlc deily intake In inits of mg/kqg/day.

Ornl/Dermal refers to the sim of the CDIs for the ingestion and dermal pathuays,
RiDo |s defined as the orst reference dose.




Table 5

WANNNE 1M DUMP 11§
RISK ESTIMATES FOR CARZINOSENS
BY EXPOSURE PATHSAY
USING THE IRIS DATABASE

ORAL/DERMAL PATHWAY

Water Dermal oral Tota!
Ingestion Absoption Slope Chemical-
==} ! Foctor Specific
Chemical (mg/r5/cdsy) (mg/kg/dayd (g /kg/cay) Risk
Chioreform 1.24E-04 3.90E-07 6.106-03 ?7.5%£-07
Trichicroethene §.358-04 1.63E-06 1.108-02 §.906-06
INHALATION PATHWAY
irhatation Total
Inhalation Siope Chemical-
== Faztor Specific
Chemicel (rg/eg/cay) (r5/k5/day) Risk
Crliemgésmm 2.236-0 8.108-C2 1.81E-C5
Trickiarsethene 9.60E-0& 1.70e-02 1.63E-05%
TCTAL RISK
Oral/Dermal Inrgistion Total
Chemical- Chemical- Chemical-
$pezific Spezific Specific
Cremica. Risk Risk Risk
Crlercéomn 7.89E-07 1.81E-08 1.888-05
Trich.cooetnene 5.908-06 1.638-05 2.228-0% ,

CTAL CALSULATED RISK FDR THIS SITE 4. 10E-05

Notes:
! is defined as the chronic daily intate in Units of mg/kg/cay.
Oral/Cermal refers to the sur of the ingestion anc dermal pathways.
The oral e imhalation slope faztors reported for Trichlioroethene
were taken from the Kes'ss féieztg Assessment Sumary Tables
for the firs: and secornd quarters of 1990 (MEAST, 1990).
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TABLE 6

COST SUMMARY TABLE FOR REMEDIAL ALTERNATIVES

Remedial Alternatives
for Groundwater

Alternative 1 -
No Action/Monitoring

Alternative 2 -
Point-of Use Carbon
Adsorption Treatment/
Water Use Restrictions

Alternative 3 -
Alternate Water Supply/
Water Use Restrictions

Alternative 4 -
Groundwater Pumping/Air
Stripping/Reinjection

Annual Operation Total
Capital and Present
Costs Maintenance Costs Worth
89,100 52,600 (years 1-5) 550,100
18,600 (years 5-30)
147,150 52,600 (years 1-5) 739,400
50,900 (year 6)
32,000 (years 7-21)
18,600 (years 22-30)
492,100 52,600 (years 1-5) 1,749,200
94,300 (years 6-30)
541,000 52,600 (year 1) 4,217,100
394,100 (years 2-5)
360,100 (years 6-17)
18,600 (years 18-30)



RESPONSIVENESS SUMMARY
RECORD OF DECISION

MANNHEIM AVENUE DUMP SITE
I. Introduction

The Mannheim Avenue Dump site is located in a two-acre sand and
gravel clearing or Mannheim Avenue in Galloway Township.
Originally, the site, which is owned by Galloway Township, was
mined for sand and gravel for the construction of township roads.
During the mid-1960s, Lenox China, a potentially responsible
party for the site, disposed of waste materials in the excavated
portion of the property. The site was placed on the National
Priorities List of uncontrolled hazardous waste sites in 1983.
Lenox China removed the waste materials from the site in 1985,
under an administrative order issued by the U.S. Environmental
Protection Agency (EPA), and conducted a Remedial Investigation
and Feasibility Study (RI/FS) at the site, under an
administrative consent order issued by EPA in May 1988.

In accordance with EPA's community relations policy and guidance,
and the public participation requirements of the Comprehensive
Environmental Response, Compensation, and Liability Act of 1980,
as amended, the EPA Region II office established a public comment
period from July 17, 1990 to August 15, 1990, to obtain comments
on the Proposed Plan for the Mannheim Avenue Dump site.

Oon August 7, 1990, EPA held a public meeting to receive public
comments on the proposed remedy. Approximately 20 community
residents and interested persons attended the meeting. Copies of
the Proposed Plan were distributed at the meeting and placed in
the information repositories for the site.

The Responsiveness Summary, required by the Superfund Law,
provides a summary of citizens' comments and concerns identified
and received during the public comment period, and EPA's
responses to those comments and concerns. Section II of this
document presents a summary of the significant questions and
comments expressed by the public, either verbally during the
public meeting or in writing, concerning the proposed remedy
selection. Section III of this document presents a summary of
the significant questions and comments concerning the proposed
remedy selection, submitted in writing by Eder Associates
Consulting Engineers (Eder), on behalf of Lenox, Inc., and The
Pinelands Commission. Each question or comment is followed by
EPA's response. All comments expressed to EPA were considered in
EPA's final decision for selecting the remedial alternative for
addressing the groundwater contamination.

Attached to this Responsiveness Summary are four appendices.
Appendix A includes all written comments received during the
comment period. Appendix B contains the Proposed Plan for the



remedy. Appendix C contains the sign-in sheet of attendees at
the August 7, 1990 public meeting. Appendix D contains the
public notice issued to the Atlantic City Press, printed July 17,
1990, announcing the public comment period and availability of
the Remedial Investigation and Feasibility Study and Proposed
Plan for public review.

II. Summary of Community Comments and EPA Responses

This section contains verbal and written questions and comments
received from the community during the public comment period.
Comments contained in this section are grouped according to the
subject discussed.

A. Proposed Plan and Future 8ite Actions

1. A resident asked how the proposed remedy would control the
spread of the plume, and where wells would be placed to
control the spread of contamination.

EPA Response: The extraction well system will be designed to
control the spread of the plume and to capture the
contaminated groundwater. The extraction wells would be
placed in specific areas to withdraw the contaminated water
from both the shallow and deep aquifer zones, as effectively
and efficiently as possible, thereby minimizing the intake of
clean water. Before determining the number and placement of
extraction and reinjection wells and the pumping rates for
each well, additional tests will be conducted. It is
anticipated that groundwater would be reinjected downgradient
of the contaminant plume in the shallow zone in an area which
will not affect the Tar Kiln Branch. 1In the deep zone, it is
anticipated that treated groundwater would be reinjected into
areas upgradient of the deep zone contaminant plume.

2. A resident asked how fast the contaminant plume is spreading,
what effect the weather would have upon the spread of the
plume, and what effect the reinjection of water into the
aquifers would have upon the effectiveness of the proposed
treatment system. The resident also requested that another
test be conducted, so there would be a second reference point
for evaluating the spread of the plume over time.

EPA Response: The groundwater flow rate within the shallow
zone is approximately 0.6 feet per day; and in the deep zone,
approximately 1.4 feet per day. The contaminants in the two
aquifer zones do not necessarily flow at the same rate as the
groundwater. It is not known at this time the rate at which
the contaminants move within the aquifer zones. Weather would
not have a significant effect on the spread of the
contamination. It is possible that excessive rainfall could

2



create a small amount of dilution and spreading of the
contaminants in the shallow zone. With respect to the effect
reinjection of treated water into the aquifer zones would have
upon the proposed treatment system, the reinjection wells
would be placed in a location so as not to interfere with the
extraction wells' withdrawal of contaminated groundwater.
Additional groundwater sampling will be performed to evaluate
the spread of the contaminant plume over time.

A resident was concerned about the possibility of site
contaminants reaching residential wells prior to site cleanup,
and if preventive measures could be taken.

EPA Response: Yes, preventive measures can be taken. Such
measures may not be necessary, however, because the
groundwater remediation system would be designed to prevent
the spread of contamination. Residential wells would be
monitored for contaminants both before and during the
operation of the groundwater remediation system. In addition,
monitoring wells will be installed between the residences and
the site. Monitoring the groundwater would enable EPA to
determine whether the contamination is spreading to the homes.
In addition, EPA will be sampling homes within the next few
months, and will continue to sample them periodically
throughout the design phase to ensure that the contamination
is not threatening residential wells. EPA has added a
contingency plan to the selected remedy in the Record of
Decision (ROD), to provide residences with individual carbon
adsorption treatment units, if it appears that the
contamination is spreading and threatening these residences.

Another area resident asked about the estimated time frame for
State acceptance of the Proposed Plan, EPA selection of the
final remedy, and the implementation of the final remedy.

EPA Response: EPA has conferred with the New Jersey
Department of Environmental Protection (NJDEP) regarding the
Proposed Plan and provided the Department with a draft copy of
the ROD. The NJDEP concurs with the proposed remedial action.
Regarding the time frame for implementation of the final
remedy, EPA estimates that the groundwater remediation system
will be operational in approximately twenty-four to thirty
months from issuance of the ROD. This time will be spent
negotiating with the potentially responsible parties to design
and implement the selected remedy, conduct pre-design field
work, and design and construct the groundwater remediation
system.

(10873
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Several residents made the comment that they agreed with the
selection of Alternative Four for cleaning up the site.

EPA Response: EPA thanked the residents for their support of
the proposed remedial action.

A local resident whose well had been tested asked where the
plume of contamination was flowing. In addition, the resident
asked whether charcoal filters used in home treatment devices
are similar to the carbon adsorption treatment systems
included under Alternative 2, as described in the Proposed
Plan.

EPA Response: In the shallow zone of the agquifer system, the
groundwater contaminant plume flows in a northwesterly
direction, towards the Tar Kiln Branch. In the deep 2zone, the
groundwater contaminant plume flows in a northeasterly
direction, towards the Mullica River.

Charcoal filters are used to improve the aesthetic quality of
the water, namely, the taste and odor. Also, in theory,
charcoal filters may remove some volatile organics, if
maintained properly. Such filters would not be effective in
removing trichloroethene (TCE) contamination from the water
down to the drinking water standard of 1 part per billion
(ppb). The carbon adsorption treatment systems presented
under Alternative 2 would remove all of the TCE in the water
down to the level of 1 ppb. EPA has added the use of carbon
adsorption treatment units to the selected remedy, as a
contingency measure, if monitoring indicates that contaminated
groundwater is migrating towards, and threatening, residential
wells.

An area resident asked why the contamination in the deep
agquifer zone appears to be migrating towards the opposite side
of Mannheim Avenue from where the site is located.

EPA Response: Contaminants originating in the waste at the
site first entered the site soils, and then migrated into the
shallow aquifer zone beneath the site. Once in the shallow
zone, contaminants were transported away from the site in a
northwesterly direction. Due to the downward gradient across
the shallow and deep zones, contaminants in the shallow zone
were then transported vertically downward through the semi-
confining clay layer, and then into the deep zone, where the
contaminants were transported in a northeasterly direction
according to the flow pattern. Contaminants in the deep zone
which are present on the opposite side of Mannheim Avenue from
the site could have originated in the groundwater flowing in
the shallow zone, across the street from the site, before
entering the deep zone. It should be noted, however, that the
highest concentration of TCE contaminants in the deep zone was

4
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detected in a monitoring well located north of the site, on
the same side of Mannheim Avenue as the site.

A resident who attended the public meeting provided EPA with
written comments regarding the proposed remedial alternative.
In the comments, the resident commented that the width of the
deeper aquifer plume is directly related to the length of the
shallow aquifer plume, since the two aquifers are connected
through the semi-permeable, 3-to-5 foot clay layer. As the
shallow plume moves to the Tar Kiln Branch, the deeper plume
will expand simultaneously in the same direction, on its way
to the Mullica River. The resident further noted that this
posed a potential threat to more wells than stated at the
meeting and that time is of the essence to implement
Alternative #4.

The resident also requested in his letter that EPA use a
three-dimensional flow model to get a better understanding of
the change in size and concentration levels of the
contamination plume over time. He added that measurements
taken at both existing and additional wells over a period of
time, will help in determining the modeling coefficients. The
retardation coefficient in the flow model should be a
variable, not a constant, that changes with the concentration
level. Example: 1 for < 1 ppb and > 2 for > 10 ppb.

EPA Response: A three-dimensional flow model will be
developed during the design phase. Additional investigations
to be performed prior to design will provide the data to be
used in the flow model.

General Comments

A resident who lived near the site commented that trash (such
as carpets and wallboard) is being dumped in an area behind
the site, outside the fence surrounding the site. The
resident asked whether the access road around the site could
be barricaded, and whether the fence could be taken down and
the site revegetated and regraded. The resident added that
EPA should consider taking such action in its Proposed Plan.

EPA Response: It appears that the illegal dumping is
occurring on property owned by the township. EPA advised the
resident to contact the township for resolution of this
matter. Regarding the access road and the fence, EPA cannot
barricade the road nor remove the fence at this time. The
site has not been totally cleaned up yet, and portions of the
treatment system may need to be located within the fenced
area. Regrading the site is part of the selected remedy.

"N
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2.

An attendee at the public meeting noted in his written
comments to EPA that Alternative 2 in the ¥8 refers to "Point~
of-Use' carbon filters, although it actually describes “Point-
of-Entry" carbon filters. A point-of-use filter is attached
to the drinking supply at the point-of-use, in this case, a
faucet. He commented that Alternative 2 should be implemented
on an interim basis (i.e., 1-3 years) until Alternative 4 is
operational.

EPA Response: The carbon adsorption treatment units included
under Alternative 2 are actually "point-of-entry" devices,

‘which would be installed in the home to serve the entire

household supply. The Selected Remedy includes the
installation of these treatment units, if contamination were
migrating towards, and threatening residential wells, either
during design or operation of the groundwater remediation
system.

One local resident who attended the public meeting wrote to
EPA asking when his water would be retested. He commented
that the meeting on August 7 was good and that he was
anticipating the implementation of Alternative 4. The
resident also asked whether he could build on two lots next to
his house without restrictionms.

EPA Response: EPA is planning to sample select residential
and groundwater monitoring wells in October or November of
1990. Regarding whether the resident could build on two lots
next to his house, the resident should inquire about any
restrictions at the township, county and state offices,
especially regarding the installation of residential drinking
water wells.

III. Summary of Comments from Other Interested Parties and EPA

Responses

This section contains written questions and comments received
from Lenox Inc., the potentially responsible party, and The
Pinelands Commission.

A.

Comments from Lenox, Inc.

Eder Associates (Eder), a consultant to Lenox, Inc., reviewed
the Feasibility 8tudy Report (F8) prepared by EPA's contractor
and raised issues concerning the development and evaluation of
the remedial alternatives presented in the F8, as discussed
below.

NN o P
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1. Eder agrees with the 8 statement that one remedial action

objective is to protect uncontaminated groundwater. Eder does
not believe that the PS8 presents the technical justification
to support the conclusion that a pump and treat system will
remediate the aquifer to the 1 ppb level for trichlorocethene
(TCE) . Eder noted that the F8 alternatives are based on
modeling done to determine whether it would be possible to
achieve a 5.0 ppb TCE concentration in the aquifer.

The F8 and the EPA's Record of Decision (ROD) should recognize
that a remedial action objective is a goal and that there are
implementability and effectiveness constraints in remediating
an aquifer to a 1.0 ppb TCE concentration.

The ROD must indicate the practical limitations of a pump ana
treat remedy in achieving a 1.0 ppb TCE groundwater cleanup
goal in accord with EPA Directive 9355.4-03.

EPA Response: The alternatives in the FS are based on
modeling the cleanup of the TCE contaminant plumes in the
shallow and deep zones of the aquifer system as defined by
concentrations of at least 5.0 ppb. It was not possible to
predict the extent of the contaminant plumes and the rate of
cleanup at a level of 1.0 ppb TCE (the MCL) because
insufficient chemical distribution and hydrogeologic data were
available for levels of contamination less than 5.0 ppb. As
discussed in the FS report, additional monitoring wells are
proposed as part of remedial design to define more precisely,
the vertical and horizontal extent of contamination and to aid
in the design of the groundwater remediation system. With the
help of groundwater modeling, the most efficient groundwater
extraction/injection system can be developed and the amount of
time required to restore the aquifer can be better estimated.

As with all remedial actions, the effectiveness of the
selected remedy will be monitored through periodic groundwater
sampling and an evaluation of the system will be performed at
least every five years, as required by the Superfund
Amendments and Reauthorization Act (SARA). Cleanup goals,
contingency plans, operational changes, and other site-
specific factors will be revisited during these evaluations
and appropriate modifications will be made. Any proposed
changes, especially proposing less stringent cleanup goals,
would require significant documentation and analysis to
support taking such actions. It should be noted that the
Record of Decision does discuss the uncertainties and-
technical limitations of the selected remedy in achieving the
MCL of 1 ppb for TCE in the shallow and deep zones of the
aquifer system.

')
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2. The F8 (page 2-24) states that "The Pinelands Commission

prohibits the discharge of wastewater to surface water bodies
or to infiltration basins unless injection to the aquifer via
wells is not technically feasible." This statement is
incorrect. The Commission's regulations allow recharge to an
aquifer using leaching galleries or retention basins. As a
result of this erroneous interpretation of the Commission's
regulations, the remedial alternatives developed in the FS8S
rely on injection wells as the discharge option for treated
groundwater. In general, injection wells are more costly to
install and maintain than leaching systems. Moreover,
injection wells are more susceptible to natural fouling than
leaching systems and EPA's remedies include pretreatment to
remove iron to minimize the impact of this fouling. This
pretreatment step and associated costs may not be required, if
leaching is employed as opposed to injection wells. Eder has
developed pump and treat alternatives assuming recharge
through leaching galleries. The costs associated with these
alternatives are presented in Appendix A of this document.

EPA Response: The FS report incorrectly states that
infiltration basins are prohibited by the Pinelands
Commission. However, the Proposed Plan that was presented at
the site public meeting stated that the feasibility and
practicality of using infiltration basins in lieu of
reinjection wells will be evaluated during the design period.
The same holds true for the ROD. Although infiltration basins
may be used for some of the treated groundwater, they may not
be appropriate for the entire flow. The determination as to
whether infiltration basins, reinjection wells, or a
combination of both, would be most efficient to use for
groundwater recharge, will be made during subsequent remedial
design activities. Impacts on the water table and the

wetlands area, and the number and spacing of the infiltration

basins are of critical concern when evaluating this option.
Because of the uncertainties involved, the costs cited in the
FS are considered to be conservative estimates; the actual
cost of the remedial action will be further defined during the
upcoming remedial design.

The FS qualified the need for pretreatment to remove iron
prior to reinjection because additional information on
inorganics concentrations is needed before EPA can decide
whether pretreatment will actually be part of the final
remedy. Again, the suitability of infiltration basins for
discharging treated groundwater and the need for metals
removal prior to reinjection of treated water will be
determined during remedial design. It should be noted that
infiltration basins do clog and will require some maintenance.

coendg



3. Eder suggests that only limited effort be expended in further

plume delineation at the 1 ppb TCE level (two or three
additional monitoring wells) and further investigation of the
unsaturated gone and clay layer. Eder believes that this
additional information would not materially contribute to the
remedial design in any meaningful way.

EPA Response: Additional investigations to determine if
significant concentrations of TCE are present in the
unsaturated zone and the semi~permeable clay between the
shallow and deep aquifer zones were proposed in the FS to
determine if potential residual contamination could
significantly impact remediation of the groundwater. Although
little action could be taken to enhance the removal of
potential contaminants within the clay layer, various ways to
recharge treated groundwater may enhance the removal of
potential contaminants from the vadose zone; this could
possibly reduce the amount of time required to meet the site
cleanup objectives. Additional investigations were also
proposed to define further the vertical and horizontal extent
of TCE contamination. The extent of these investigations will
be determined prior to design of the groundwater remediation
system.

The F8 states that the extraction rate of 50 gallons per
minute (gpm) was selected to remediate the shallow and deep
zones of the aquifer to a 5 ppb TCE concentration, rather than
to the 1 ppdb TCE concentration goal, because of limited site
data at lower TCE concentrations. Therefore, the remedial

"alternatives (4A and 4B) presented in the F8 are based on

remediating the aquifer to a 5 ppb concentration.

The F8 states that the MCL of 1 ppb would be achievedq,
apparently based upon the evaluation of achieving 5 ppb by
pumping and treating groundwater. Eder believes that the ROD
must recognize that 1 ppb is a goal that may not be achievable
and changes in the pumping rates and/or the remedial goal may
be required.

EPA Response: Please refer to the discussion in response to
Comment 1 above.

EPA's design influent TCE concentration to the GAC treatment
unit is stated as 50 ppm (p. 3-24), while the actual
concentration is 50 ppb. Regardless of whether this is a
typographical error, Eder believes that the carbon usage rate
in the GAC component of Alternative 4B is grossly overstated
and in turn has a significant impact on the operation and

‘maintenance (O&M) and present worth costs of the GAC

alternative. Eder carbon usage estimates were developed in
conjunction with Calgon Corp. based on field experience and
not from theoretical calculation. Using usage rates
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calculated by Eder and supported by Calgon, Eder believes that
the cost effectiveness criteria is satisfied and this
alternative should be carried through the ¥8 detailed analysis
of alternatives.

EPA Response: The influent TCE concentration to the GAC
treatment unit is 50 ppb; 50 ppm was a typographical error.
The Freudlich Isotherm Equation was used in the FS to
determine the size and expected time until exhaustion of a GAC
contactor to be used to remove low levels of TCE. Other
conservative assumptions were used to calculate carbon usage
to compensate for the uncertainties in the design based on
isotherm data. The following discusses the two approaches
presented by Eder for developing carbon usage and compares how
the approaches presented in the FS differ. The first approach
presented by Eder uses isotherm data, while the second uses an
estimated usage rate provided by carbon manufacturers.

When performing isotherm calculations in the first method, it
is first necessary to select isotherm data, the equilibrium
concentration, and an engineering safety factor. The isotherm
data selected for the FS were developed by Dobbs and Cohen of
EPA and are presently considered to be conservative. Eder
selected less conservative isotherm data. Isotherm data
presented in the literature vary widely; therefore, computed
usage rates can vary widely. For the FS, the effluent
concentration was conservatively selected for use in the
isotherm calculation, whereas Eder selected the less
conservative influent concentration. When TCE breakthrough
occurs in the GAC bed (when the carbon will be replaced), the
top of the bed will be in equilibrium at the influent
concentration, while the bottom of the bed will be in
equilibrium with the effluent concentration. Depending on the
depth of the adsorption wavefront, the actual usage rate
theoretically will fall somewhere between the usage rate
computed using the influent concentration and that computed
using the effluent concentration. Since there is little data
available on the depth of adsorption wavefronts and since TCE
is relatively difficult to adsorb, the FS used the
conservative method of predicting usage rates with isotherms.
Lastly, an engineering safety factor of four was used in the
FS to account for the uncertainty regarding design with
isotherm data, whereas Eder used no safety factor.

The second method of projecting GAC usage presented by Eder
was predicated on the manufacturer's estimated usage rate
based on field experience. This calculation resulted in a
more conservative estimate than the first method using
isotherm calculations and was, therefore, selected for use in
Eder's calculation of operating costs. However, no safety
factor was included for the uncertainties associated with
actual influent concentrations, other components in the ground
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water that may exhaust GAC, or imperfect operation of the
treatment system. A safety factor must be included in all
remedies to ensure the continued, effective operation of the
remedy.

If GAC were selected as the remedy, testing of the actual
water stream is typically recommended as part of design to
provide reliable design data.

Eder believes that Alternatives 4A and 4B, which specify iron
removal using precipitation and filtration, grossly
overestimate the volume of sludge, because EPA's calculationmns
are based solely on backwash volume of a commercial unit
without regard to influent solids. Eder's calculations, based
upon site conditions, show that less than 40 gallons per day
of iron sludge at a solids concentration of 1% would be
generated. These calculations are included in Appendix A.

In addition, Eder feels that the iron removal system
(precipitation and filtration), presented and included in the
remedial cost estimates in the F8, may not be necessary if
leaching in lieu of injection wells is incorporated into the
design. If chemical treatment is utilized, sequestering iron
rather than precipitating it as a sludge may be more suitable.
Eder believes that the F8 and the ROD should indicate that the
iron removal component in any pump and treat alternative must
be established during the design phase and not as a ROD
stipulation.

EPA Response: The FS states that the need for iron removal
will have to be further evaluated in the design phase, since
limited data were available when preparing the FS. However,
based on these limited data, the inclusion of an iron removal
system for both the injection well and the recharge basin
(leaching gallery) alternatives is justified. Precipitated
iron can clog the soil in the vicinity of either systenmn,
resulting in a decrease in recharge transmissivity.

Again, the estimate presented in the FS is conservative. The
disposal volume could be reduced through further treatment of
the low-concentration sludge.

In computing the projected sludge production rate, Eder only
took into account the iron hydroxide component of the sludge.
They did not consider other contributing components such as
the added polymer or turbidity which may be found in the water
and may be co-precipitated in the sludge. Furthermore, the
calculations in Eder's comments do not factor in the
possibility of increased sludge production from an increase in
iron concentration or from imperfect operation of the
treatment system.
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Eder states that if chemical treatment is utilized, it may be
more suitable to sequester iron rather than precipitate it as

a sludge. It may be difficult, however, to select an
acceptable sequestering agent. For example, phosphates are
common sequestering agents used in drinking water treatment.
However, their use can promote biological growth, especially

in basins exposed to sunlight, which could clog the basins.
Other sequestering chemicals are generally not acceptable for
use in drinking water treatment. Use of these agents may be

of concern to The Pinelands Commission. .

Eder believes that the O&M costs presented in the F8 appendix
conflict with the text, and the monitoring and treatment
duration presented in the appendix also conflicts with the
text. A review of Eder's cost estimates summarized in Table 1
(included in Appendix A of this document) reveals that the
selected alternative present worth cost estimated by EPA at
$4.2 million, is more reasonably estimated at approximately
$1.6 million, if all alternatives were evaluated utilizing
more realistic cost and performance data.

EPA Response: The present worth calculations are correct and
the treatment durations (numbers of years of treatment and
monitoring) are correctly presented. On Table B-4 in the
appendix, the number of years of treatment are correctly
presented but the calendar years are incorrect. Instead of
treating from years 5 to 20, the report should read "years 2
to 17."

To further address the comment, refer to the responses to
Comments 2, 5 and 6 provided above. The costs presented in
the FS are conservative. Additional information obtained
during the design phase will further optimize the treatment
and reinjection schemes, which will allow EPA to develop more
refined cost estimates.

The F8 contains certain design details such as equipment size,
construction materials and treatment system configurationms.
Eder recognizes that this information was used to evaluate the
cost of the F8 alternatives. However, Eder would like the FS
and the ROD to indicate that the selected remedy is based on a
conceptual design and that it is subject to change during the
remedial design phase.

EPA Response: The selected remedy is based on a conceptual
design. This conceptual design is subject to change during
the remedial design phase. The final design of the remedial
action will be developed after additional information is
obtained.
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B.

Comments from The Pinelands Commission

Written comments were received from The Pinelands Commission
on March 26, 1990 and August 15, 1990 regarding the proposead
remedial alternative. EPA's response letter is included in
Appendix A. The Commission made the following comments:

The water quality standards of the New Jersey Pinelands
Comprehensive Management Plan (CMP) require that no
development be permitted which degrades surface or ground
water quality. Although the water quality standards of the
CMP do not identify specific limits for the contaminant TCE
detected in the groundwater at the site, the nondegradation
standard should be applied to any proposed remediation.

The preferred alternative, groundwater pumping/air
stripping/reinjection is generally acceptable to the
Commission. However, the proposal to treat contaminated
groundwater to meet drinking water standards (1 ppb for TCE)
is not acceptable. The Commission believes that this proposal
would not comply with the nondegradation standard of the CMP
which, along with the Pinelands Protection Act of 1979 and the
National Parks and Recreation Act of 1978 qualify as
applicable or relevant and appropriate regquirements (ARARs).
Therefore, the proposed remedial action plan should be amended
to set a treatment level of nondetect for the contaminant of
concern.

EPA Response: EPA's proposed cleanup action should not be
considered new development which may degrade water quality in
the Pinelands. Rather, the groundwater in the aquifer
underlying the Site is contaminated as a result of improper
hazardous waste disposal. By extracting and treating this
groundwater, the water quality will be significantly improved.
For this reason, EPA does not believe that the nondegradation
objective of the Pinelands CMP is an applicable requirement.

In addition, the groundwater underlying the Site has been
classified by the New Jersey Department of Environmental
Protection (NJDEP) as Class GW II. Accordingly, drinking
water standards, or Maximum Contaminant Levels (MCLs)
established under the New Jersey Safe Drinking Water Act,
N.J.A.C. 7:10-16.7, are the applicable cleanup standards for
the Site. The MCL established for TCE is 1 part per billion

(pPpb) .

The Commission received a copy of the comments prepared by the
New Jersey Department of Environmental Protection (NJDEP) for
the Remedial Investigation, the Feasibility study and the
Proposed Plan. It appeared to the Commission that several of
the comments raise substantive and procedural issues with
regard to the investigation and proposed remediation. The
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Commission requested that EPA address all the issues raised
within their comments, and stated that it would object to any
Record of Decision which does not address the concerns raised
in NJDEP's comments.

EPA Response: EPA is attempting to resolve these matters with
the Department.
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Herman Lindeboom
Consulting Services
507 Clark's Landing Rd
Egg Harbor, N.J. 08215
Tel: 609-965-7230

Ms Laura Lombardo

Project Manager

U.S. Environmental Protection Agency-Region il
Emergency and Remedial Response Division
26 Federal Plaza, Room 720

New York, New York 10278

Date: August 11, 1990

Dear Ms Lombardo.

As was stated at the Public Meeting in Mays Landing concerning the Mannheim Ave
Superfund Site of August 7, | feel #4 would be the best remedial choice.

Observations

Atier reviewing the Data in the Mannheim Ave Superfund Site File at the Atiantic County
Library. it became apparent that the width of the deeper aquifer Plume is drectly related

to the length of the sallow aquifer Plume, since the two aquifers are connected through
the semi-permeable 3 to 5 {eet clay layer.

As the shallow Plume moves to the Tar Kiln Branch, the deeper Plume will expand
simultaneously in the same direction, on its way to the Mulica river.

Thus posing a potential threat to more wells than stated at the meeting.

in other words time is of the essence to start Alternative #4

To get a better feel for the change in size and concentration levels of the Plumes over
time, a three dimensional Flow Model is desirable, coupling the shallow and deeper
aquifers while measurements over time of existing and added wells will help in
determining the modeling coefficients.

The retardation coefficient in the Flow Mode! should be a variable, not a constant, that
changes with the concentration level. Example: 1 for <1 PPB and > 2 for > 10 PPB.

Yours truly, d



-~

Mannheim Avenue Superfund Site
Public Meeting Response Card
August 7, 1990

Name: ...Mcs. Marcaret Poehner —x_Please add my name to

the matling list. (I think I'm already on it

Address: 247 N. Odessa Avenue .

LI
- Egg Harbo NI ... 082 —Please respond to the
City: 99 rarbor State: ™ Zip: _~ _8_1_5_ following question/comment.

(Include name and address to
receive a response.)

Question/Comment: I just want you to know that I appreciate the work being

done to safecuard our water supplyv/property values/environment and I also

appreciate being kept informed@ as steps are taken to correct this situation.

It is cood for local residents to be invelved in working with government and

Not just have covernment do things without askina. Thank vou,

Mannheim Avenue Superfund Site
Public Meeting Response Card
' August 7, 1990

%‘e’/’f/ T Kenti=, SR X Please add my name to
' the rnailing list.

Name:
Address: 532 N MANA HE Ave

e .X.Please respond to th *
L oK State:/:z./ Zip: OF2 ’_“/ followin, W ,-
Cim /]/rf.;}o* i £ e and address to

{Include
receive a response.)

Quesu’on/Commﬁt: '/CLW L T TED W HIGEG — uifrmpl o ull EMW Terf ‘/Z /JCA/A/.?
° C o) FreSenTHT oS xS /440572 1990 —
o tr (kT At Impi et et
6F AT anTIVE B, My Tue beTS NexxT 70

. . K /)
iy seme Al BEAFIAER Bon DI MM%‘/% 57%/%
(A7 T BoivO untTtooT PesiracTions T y ‘7/ / A
Cny e AGst (ave BEZ% (L9 Pivi oD (LTO3 Lol s,
\

(NE8Y



__ Mannheim Avenue Superfund Site
""" Public Meeting Response Card
August 7, 1990

Name: ChAnRLes H. HARMLS ~YPlease add my name to
the mail st.
Address: 2 BAtA PLAZA _Suite 300 / ing
‘ , L Please respond to the
City: BoCA Crmwy J State: £ Zip: [(§Oo% following question/comment.

{Include name and address to
receive a response.)

QuesUOn/Comment: AL-I— a /Y 1?014— |y Rtfb'rj 7o "pand‘ rya USE 7

¢

(Ol Feiagng, Yoo juw; chyc(& g/e‘;gw[«.) Y Poist oF é‘w,r/ “

CxCas Flrerr. A Lot pe LSC S rfen. 45 QﬂCcéiJ $s TLe e}rlt:/fu&;j

Scppte AT Foot g w5, Tt Sgems 10 M< Thet Plitrstint 2 Slxn/J

Be tmplermeite oo pu qufen ot Gecis se (-3 yesry gwtic AT Y

/S Ofvvarcseal This Wil evsome WL Soduy pr mu:wq cos7
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eder associates
consulting engineers, p. c.

FEDERAL EXPRESS
OVERNIGHT DELIVERY

August 14, 1990
File #532-2

Laura Lombardo
Remedial Project Manager
Emergency & Remedial Response Division
United States Environmental
Protection Agency
26 Federal Plaza, Room 720
New York, New York 10278

Re: Mannheim Avenue Site
Galloway Township, New Jersey

Dear Ms. Lombardo:

On behalf of Lenox Inc, Eder Associates (EA) has reviewed the
Feasibility Study (FS) prepared by EPA’s contractor, CDM - Federal
Programs Corporation. We have identified certain errors in the
development and evaluation of the remedial alternatives presented in
the FS and would like to make the following comments:

1. The FS states that one remedial action objective (RA0) is to
protect uncontaminated groundwater. We concur with this remedial
action objective. The FS claims that pump and treat Alternatives
4A and 4B will prevent plume migration and restore the aquifer to
the 1 ppb TCE MCL (refer to Table 2, page 3-21, 3-23, 4-29 and
4-30). The FS does not present the technical Jjustification to
support the conclusion that a pump and treat system will remediate
the aquifer to the 1 ppb TCE MCL. In fact, the FS alternatives
are based on modeling done to determine whether it would be
possible to achieve a 5.0 ppb TCE concentration in the aquifer.

The FS and the EPA’s Record of Decision (ROD) should recognize
that an RAO is a goal and that there are implementability and
effectiveness constraints in remediating an aquifer to a 1.0 ppb
TCE concentration. This was recognized and discussed on pages 52
and 53 in Eder Associates June 1990 Feasibility Study (copy
attached).

The ROD must indicate the practical limitations of a pump and
treat remedy in achieving a 1.0 ppb TCE groundwater cleanup goal
in accord with USEPA Directive 9355.4-03 which states:

Recommendation 2: Provide flexibility in the selected
remedy to modify the system based on information
gained during its operation.

Continued .

85 FOREST AVENUE, LOCUST VALLEY, NEW YORK 11560 * (516) 671-8440
8000 EXCELSIOR DRIVE, SUITE 302, MADISON, WISCONSIN 53717-1914 e (608) 836-1500
313 W. HURON S 2EET, SUITE 220/240, ANN ARBOR, MICHIGAN 48104 ¢ (313) 663.2144
5210 GORGE ROAD. CAZENOVIA, NEW YORK 13035 e (315) 655.3179
TLEI L - . il Te = s ezFI oSI 8 STDE-TN L SN N * GaBVY 4 RIZINMUS BE e WILLIAN U N, L3S0 PE
STEo D en et LD e a0 ImI AT L ANDRIANEE FD e Vi liLt 1 WARREN 8 MIZHAE. D McESS ¢ ROBERT W ‘V&Fﬁ?:‘. 2589

WBE v STESSIN HAZNVANE BE



eder associates consuiting engineers, p.c.

Laura Lombardo
United States Environmental
Protection Agency

o August 14, 1990
-2-

In many cases, it may not be possible to determine the
ultimate concentration reductions achievable in
groundwater until the groundwater extraction system
has been implemented and monitored for some period of
time. RODs should indicate the uncertainty associated
with achieving cleanup goals in the groundwater.

In general, RODs should indicate that the goal of the
action is to return the groundwater to its beneficial
uses: health based Tlevels should be achieved for
groundwater that is potentially drinkable. In some
cases, the uncertainty in the ability of the remedy to
achieve this goal will be low enough that the final
remedy can be specified without a contingency.
However, in many cases, it may not be practicable to
attain that goal, and thus it may appropriate to
provide in the ROD for a contingent remedy, or for the
possibility that this may only be an interim ROD.
Specifically, the ROD should address the possibility
that information gained during the implementation of

the remedy may reveal that it is technically
. impracticable to achieve health based concentrations
throughout the area of attainment, and that another
remedy or contingent remedy may be needed.

Moreover, p. 6 of this Directive states, in part:

If it is determined that some portion of the ground
water within the area of attainment cannot be returned
to its beneficial uses, an evaluation of an alternate
goal for the ground water should be made.

2. The FS (Page 2-24) states that "the Pinelands Commission prohibits
the discharge of wastewater to surface water bodies or to
infiltration basins unless injection into the aquifer via wells is
not technically feasible". This statement 1is incorrect. The
Commission’s regulations allow recharge to an aquifer wusing
leaching galleries or retention basins. As a result of this
erroneous interpretation of the Commission’s regulations, the
remedial alternatives developed in the FS rely on injection wells
as the discharge option for treated groundwater. In general,
injection wells are more costly to install and maintain than
leaching systems. Moreover, injection wells are more susceptible
to natural fouling than 1leaching systems and EPA’s remedies
include pretreatment to remove iron to minimize the impact of this
fouling. This pretreatment step and associated costs may not be

' required if leaching is employed as opposed to injection wells.

Continued .
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eder associates consulting engineers, p.c.

Laura Lombardo

United States Environmental
Protection Agency

August 14, 1990

-3-

EA has developed pump and treat alternatives assuming recharge
through Tleaching galleries. The costs associated with these
alternatives are presented and discussed in Comment No. 5 below.

3. The FS states that additional investigations of the vadose zone
and the clay between the shallow and deeper aquifers and detailed
determinations of the extent of plume migration are required. In
fact, it would be virtually impossible to identify the impact of
small quantities of TCE released from a few drums that may have
leaked at various times over the site. Moreover, this additional
information would not materially contribute to the remedial design
in any meaningful way. In addition, the FS requires that detailed
determinations be performed to define the extent of the
groundwater plume at 1.0 ppb TCE concentrations. These
determinations and investigations are not defined. We suggest
that only limited effort be expended in these areas which would
include the addition of two or three monitoring wells.

4. The pump and treat alternatives (4A and 4B) are based on an
extraction rate of 50 gpm. Information presented in Appendix C of
the FS states that this flow rate was selected to remediate the
aquifers to a 5.0 ppb TCE concentration because of limited site
data at lower TCE concentrations. . Therefore, the remedial
alternatives presented in the FS are based on remediating the
aquifers to a 5 ppb concentration.

The FS states that the MCL (1 ppb) would be achieved, apparently
based upon the evaluation of achieving 5 ppb by pumping and
treating groundwater. Although the RAO is 1.0 ppb, we trust all
parties understand that pump and treat alternatives may not
achieve this goal. Consequently, the ROD must recognize that 1.0
ppb is a goal that may not be achievable and changes in the
pumping rates and/or the remedial goal may be required.

5. In addition to the above comments, EA has found certain
significant errors in the cost calculations presented in-the FS.
The revisions to the FS remedial alternatives required to address
the above and correction of the errors will materially change the
capital and O&M cost estimates. EA has prepared the attached
tables detailing more representative remedial alternative costs.
The key elements of changes/corrections are as follows:

Continued . .
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eder associates consulting engineers, p.c.

Laura Lombardo
United States Environmental
Protection Agency
. August 14, 1990

-4-

a. Alternatives 4A and 4B wrongly assume that injection wells
must be used to recharge groundwater based on an incorrect
interpretation of Pinelands Commission regulations.
Consequently, we have added Alternatives 4A-1 and 4B-1 which
include leaching rather than injection wells.

b. EPA’s design influent TCE concentration to the GAC treatment
unit is stated as 50 ppm (p. 3-24), while the actual
concentration is 50 ppb. Regardless of whether this is a
typographical error, the carbon wusage rate in the GAC
component of Alternative 4B is grossly overstated and in turn
has a significant impact on the O & M and present worth costs
of the GAC alternative. EA carbon usage estimates were
developed in conjunction with Calgon Corp based on field
experience and not from theoretical calculation. Using usage
rates calculated by EA and supported by Calgon, the cost
effectiveness criteria is satisfied and this alternative
should be carried through the FS detailed analysis of
alternatives. '

. c. Alternatives 4A and 4B which specify iron removal using
precipitation and filtration grossly overestimate the volume
of sludge because EPA’s calculations are based solely on
backwash volume of a commercial unit without regard to
influent solids. It is absolutely unjustified to assume that
sludge volume has no relationship to the content of the
influent. EA’s calculations based upon site conditions, show
that less than 40 gallons per day of iron sludge at a solids
concentration of 1% would be generated. These calculations
are attached.

In addition, the iron removal system (precipitation and
filtration) presented and included 1in the remedial cost
estimates in the. FS may not be necessary if leaching in lieu
of injection wells 1is incorporated into the design. If
chemical treatment is utilized, sequestering iron rather than
precipitating it as a sludge may be more suitable. The FS
and the ROD should indicate that the iron removal component
in any pump and treat alternative must be established during
the design phase and not as a ROD stipulation.

d. The 08M costs presented in the FS appendix conflict with the
text, and the monitoring and treatment duration presented in
the appendix also conflicts with the text.

Continued .
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eder associates consulting engineers, p.c.
Laura Lombardo
United States Environmental
Protection Agency
August 14, 1990

-5-

A review of EA’s cost estimates summarized in Table 1 reveals that
the selected alternative present worth cost estimated by EPA at
$4.2, is more reasonably estimated at approximately $1.6 million,
if all alternatives were evaluated utilizing more realistic cost
and performance data.

6. The FS contains certain design details such as equipment size,
construction materials and treatment system configurations. We
recognize that this information was used to evaluate the cost of
the FS alternatives. However, the FS and the ROD must indicate
that the selected remedy is based on a conceptual design and that
it is subject to change during the remedial design phase.

In summary, the ROD should reflect that:

- the RAD of 1.0 ppb TCE is a goal and in fact may not be
attainable;

- leaching as a discharge option should be evaluated in the
design phase (together with other numerous design Tlevel
details set forth in the FS);

- the $4.2 million present worth cost for the selected remedial
alternative is overstated and that a more reasonable present
worth cost estimate is $1.6 million; and

- any additional studies/investigations be 1limited to only
those necessary to support the remedial design and further
definition of the plume.

We trust that EPA will address these comments during its remedy
selection and that this letter will be incorporated into the
administrative record. We are available to meet with EPA and its
consultant to review these issues.

Very truly yours,

EDE%/ASSOCIATES CONSULTING ENGINEERS, P.C.

-/

; ‘ L imn
,I.‘l - ‘él /\’.VCJ':/)I“"L
Gary A. Rozmus, Pi[.

Vice Pregident °

GAR/tg
cc: S. Lichtenstein
J. Kinkela
A. Gustray
G. Berman
#05806



eder associates consulting engineers, p.c.

MANNHEIN AVENUE SITE
~ GALLOWAY TOWNSHIP, NEW JERSEY

PRELIMINARY IRON SLUDGE CALCULATIONS

Assume: Fe Concentration 2.7 mg/}
Iron Sludge is 50% (Wt) Fe
Sludge @ 1% solilds
Flowrate = 50 gpm

Ibs/d Fe = 2.7 mg/1 x 8.3 x 50 gal/min x 1440 min/d x mg/lo6

Fe = 1.6 1bs/d

Iron Sludge = 1.6 1bs/d  _ 3 5 1pe/d
50%

Stucge Volume _ 3.2 1bs/d . 39 gal/d
(0.01) 8.3 lbs/gal

C02594



eder associates consulting engineers, p.c.

MANNHEIM AVENUE SITE
GALLOWAY TOWNSHIP, NEW JERSEY

 PRELIMINARY GAC CALCULATIONS

Influent Concentration = 50 ppb
Effiuent Concentration = 1 ppb
Flow = 50 gpm

a. From TCE Isotherm (Calgon Corporation)

@ 50 ppb:
10 mg TCE - 0.01 1b TCE
g carbon 1b carbon

b TCE . 50 gal y (50-1) ug y 106g , 3.781  _1b , 1.440 min
day min 1 ug gal 4544 day

= 0.03 1b/day

Carbon Required:

b Carbon _ .03 - 3 1b/day (0.04 1b carbon/1,000 gal water)
day 0.01
Yearly

Carbon Required = 3 x 365 « 1,100 1b/yr

b. Per Calgon
Need < 0.1 1b carbon/1,000 gal water

@ 50 gpm (72,000 gal/day)

Carbon = 0.1 x 72 =

7.2 1b/day
= 2,6

30 1b/yr
Assume 4000 1b/yr

(inEgs
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Total Capital Cost

O¢tM Costs

Years

0-5 (Monlitoring)

€-30 (Monitoring)

2-17 (Groundwater Recovery

and Trestment)

Presant Worth of Os¢M *

Total Alternative Cost

Summary of Remedial Alternative Cost tstimates
Hannhe im Avenue Site
Galloway lownship, New Jersey

Alternative 4p Altarnative 4A-1 Allernative 48
$541, 300 $416,800 5613, 800
$52, 605 $52, 605 $52, 605
%19, 585 s$18, 585 $18, 585
$100, 900 $77,000 $92,000
s$1, 385, 000 $1,159, 000 $1, 301, 000
$1,926,300 $1,575,800 $1,914, 600

*Present worth of monitoring and groundwater recovery and treatment

Alternative 4A: CDIt's Alternative - Pump and treat by air stripping, recharge by
injection wells - costs reflect revised {ron sludge generation rate.

Alternative 4A-1: Pump and treat by air stripping, recharge by leaching galleries,

no iron removal.

Alternative 4B: COM's Alternative - Pump and treat by GAC, recharge by Injection
wells - costs reflect revised tron sludge and spent carbon generation rates.

Alternative 4B-1: Pump and treat by GAC, recharge by leaching galleries, no
iron removal - costs reflect revised spent carbon generation rate.

Alternative 48-1

$495,200

352, 605

$18, 585

$80, 800

$1,1087,000

$1,6082, 200

Yjnsuod $3401505S0 1apd
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MANNIIEIM AVENUE SITE
GALLOWAY TOWNSHIP, NEW JERSEY

TABLE 1
TABLE B-4 (CDM)

ALTERNATIVE 4A: GROUNDWATER PUMPING/AIR STRIPPING/ON-SITE DISCHARGE
CAPITAL COST ESTIMATES (1990 DOLILARS)

MATERIAL, $ INSTALLATION, $
FESTIMATED DIRECT COST,
FACILITY/CONSTRUCTION QUANTITIES UNIT PRICE COST UNIT PRICE COST $
1. PUBLIC AWARENESS PROGRAM 1 Included in Instaliation $.000.00 5,000.00 5.000.00
1. MONITORING WELLS
a. Shallow 1 Included in Installation 3,500.00 3,500.00 3,500.00
b. Intcrmediate 5 Induded in Installation 7.000.00 35,000.00 35,000.00
c. Deep 3 Included in Instalation 7.500.00 22,500.00 22,500.00
61,000.00
III. SITE PREPARATION
1. Equipment Foundation 93 cy Included in Instalation 450.00 41,850.00 41.850.00
2. Equipment Storsge Arca 1 Included in Installation 8,000.00 8,000.00 8,000.00
49,850.00
IV. PUMPING WELL AND COLLECTION
SYSTEM
1. Weli (upper aquifer) Jea Included in Installation 3,500.00 10,500.00 10,500.00
2. Well (lower aquifer) Jea Induded in Installation 9,200.00 . 27,600.00 27,600.00
3. Well Pump (upper aquifer) Jea 500.00 1,500.00 100.00 300.00 1,800.00
4. Well Pump (lower aquifer) Jea 600.00 1,800.00 100.00 300.00 2,100.00
S. Piping: '
s. 2inch PVC 2,200 If Included in Installation 3.56 7.832.00 7,832.00
b. Trenching 220010 Included in Installation 1.40 3,080.00 3,080.00
c. Road crossing 40 i Included in Installation 25.00 1,000.00 1,000.00
53.912.00
V. EQUALIZATION & CHEMICAL FEED
1. Equalization Tank 1 Induded in Installation 4,000.00 4,000.00 4,000.00
2. Chanmical Feed System:
e. Polymer les Induded in Installation 1,600.00 1.600.00 1,600.00
b. Chemicals 2ea Induded in Installation 600.00 1,200.00 1,200.00
N c. Chlorine 1eca Included in Installation 600.00 600.00 600.00
E 3. VL. AIR STRIPPER . 1 16,000.00 16,000.00 4,000.00 4,000.00 20,000.00

o
-
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FFACILITY/CONSTRUCTION

VII. PRESSURE FILTER

1. Static Mixer
Multi-Media Pressure Filter
Backwash Waste Tank
Supemnatant Pump
Clearwell Tank

A wN

VI REINJECTION WELLS

1. Well (upper aquifer)
2. Well (lower aquiler)
3. Well Discharge Pump
4. Piping: )

a. 2inch PVC

b. Trenching

c. Road crossing

IX. TREATMENT SYSTEM PIPING &
VALVES
a. 2 inch PVC
b. Valves

X. INSTRUMENTATION AND CONTROLS
X1. ELECTRICAL

Key

If = linear feet
LS = lump sum
sy = square ysrd

FSTIMATED
QUANTTIIES

6en
6ea
lea

9,000 if

4,500 i
401

200 If
30 ea

LS

UNIT PRICE

MATERIAL, $

Inchuded in Installation
Included in Installation
Included in Installation
400.00 400.00
Included in Installation

Induded in Installation
Included in Instaliation
450.00 450.00

Induded in Installation

Induded in Instailstion
Included in Installation

Included in Instaflation
Included in Installation

Included in Installation

Total Direct Cost (TDC)

Contingency @20% of TDC
Engineering @20% of TDC

Legal and Administrative @5% of TDC

TOTAL CONSTRUCTION COST

COST

INSTALLATION, §

UNIT PRICE

400.00
9.000.00
6,000.00

100,00
6,000.00

3,500.00
9.200.00
100.00

3.56
1.40.
25.00

3.56
65.00

10,000.00
25,500.00

COST

400.00
9,000.00
6,000.00

100.00
6,000.00

21,000.00
$5.200.00
100.00

32,040.00
6,300.00
1,000.00

712.00
1,950.00

373314
74,663
74,663
18,666

541300

Ncie: Aliemative 4A: CDM’s Altemative - Pump and treat by air stripping, recharge by injection wells - costs reflect revised iron sludge generation rate.

DIRECT COST,
$

400.00
9,000.00
6,000.00

500.00
6,000.00

21,900.00

21,000.00
55,200.00
550.00

32,040.00
6,300.00
1,000.00

—
116,090.00

712.00
1,950.00
2,662.00

10,000.00
25,500.00

>'d ‘ssaauibud Buyinsuod sa3ypIdOSSD Japa



eder associates consulting engineers, p.c.

MANNHEIM AVENUE SITE
® GALLOWAY TOWNSHIP, NEW JERSEY

TABLE 2
TABLE B-4 (CDM)

ALTERNATIVE 4A: GROUNDWATER PUMPING/
AIR STRIPPING/ON-SITE DISCHARGE

ANNUAL OPERATION AND MAINTENANCE COST ESTIMATES (1990 DOLLARS)

BASIS OF O&M COST
COST COMPONENT ESTIMATE ESTIMATE YEAR
1. Site Monitoring (0-S years) (See O&M ' 52,605 0-5
for Altemnative 1)
2. Site Monitoring (5-30 years) (See O&M 18,585 5-30
for Altematve 1)
TREATMENT O&M COSTS
3. Chemicals
a. Polymer 438 lbs $876 2-17
2.00/1b
® , 217
b. H2S04 4,406 Ibs $2,203
0.50/1b ' 2-17
c. NaOH 8,424 lbs $7,076 2-17
0.84 1b
d. Chlorine 12 clys
1,044.00 cly $12,528
4. Manpower
a. Supervision 1 person $7,200 2-17
$75/Mmr
8 hrs/day
12 days/yr
b. Operators 1 person $18,720 2-17
$45mr
8 hrs/day
52 days/yr

(:0%93



COST COMPONENT

5. Power/Energy

a. Operating Equipment
Well Pumps
Stripper Pump
Air Blower
Backwash Pump
Supematant Pump
Reinjection Pumps
Miscellaneous

TOTAL

b. Lightng

c. Building Heat

6. Sludge Disposal*

7. Maintenance

8. Contngency

eder associates consulting engineers, p.c.

TOTAL ANNUAL TREATMENT O&M COST

BASIS OF 0O&M COST
ESTIMATE ESTIMATE
0.22 kw
0.70 kw
4.10 kw
0.90 kw
0.20 kw
3.00 kw
1.00 kw
10.12 kw
10.12 kw $8,865
24 hrs/day
365 days/yr
$0.100/kwhr
1 kw $876
24 hrs/day
365 days/yr
$0.100/kwhr
$200 month $1,600
8 months/year
$11,341
$0.25/gal $3,650
12 months/year
6% of TCC $32,500
5% of O&M Costs $ 4800
$100,900

YEAR

2-17

2-17

2-17

2-17
2-17
2-17

*Sludge Generation based on 2.7 mg/l Fe influent, sludge @ 1% solids, sludge generation rate = 40 gal/d



MANNHEIM AVENUE SITE
GALLOWAY TOWNSHIP, NEW JERSEY

TARLE 3
TABLE B-8 (CDM)

ALTERNATIVE 4A1: GROUNDWATER PUMPING/AIR STRIPPING/ON-STTE DISCHARGE
CAPITAL COST ESTIMATIES (1990 DOLLARS)

MATERIAL, $ INSTALLATION, §
FSTIMATED DIRECT COST,
FACILITY/CONSTRUCTION QUANTITIES UNTT PRICE COST UNIT PRICE COST $
1. PUBLIC AWARENESS PROGRAM | Included in Installation 5.000.00 5,000.00 5,000.00
. MONTTORING WELLS
a. Shallow 1 Included in Installation 3,500.00 3,500.00 3,500.00
b. Intermediate 5 Included in Installation 7,000.00 35,000.00 35,000.00
c. Deep 3 Included in lnslal[alion 7,500.00 22,500.00 22,500.00
61,000.00
M. STTE PREPARATION
1. Equipment Foundation 93 cy Included in Installation 450.00 41 850.00 41 850.00
2. Fquipment Storage Area 1 Included in Installation 8,000.00 8,000.00 8,000.00
49,850.00
IV. PUMPING WELL AND COLLECTION
SYSTEM
1. Well (upper aquifer) Jea Included in Installation 3,500.00 10,500.00 10,500.00
2. Well (lower aquifer) ) Jea Induded in Instalistion v 9,200.00 27,600.00 27,600.00
3. Wel Pump (upper aquifer) Jea 500.00 1,500.00 100.00 300.00 1,800.00
4. Well Pump (lower aquifer) Jen 600.00 1,800.00 100.00 300.00 2,100.00
5. Piping:
a. 2inch PVC 2200 If Included in Installation 3.56 7.832.00 7.832.00
b. Trenching 2,200 if Induded in Installation 1.40 3,080.00 3,080.00
c. Road crossing 40 If Included in Installation 25.00 1,000.00 1,000.00
53912.00
V. EQUALIZATION & CHEMICAL FEED
1. Equalizmion Tank 1 Included in Installation 4,000.00 4,000.00 4,000.00
Y 2. Chemical Feed System:
) a. Chemicals lea Included in Installation 600.00 600.00 600.00
s b. Chlorine lea Included in Installation 600.00 600.00 600.00
P . 5,200.00
S VL. AIR STRIPPER 1 1600000  16,000.00 400000 400000 20,000.00

'>d ‘ssauibua Buyjnsuos s9ypdOSSD Jape
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FACILITY/CONSTRUCTION

VII. LEACHING GALLERIES
1. leaching Pools
2. Piping:
a. 2 inch PVC
b. Trenching
c. Road crossing

Vill. TREATMENT SYSTEM PIPING &
VALVES
a. 2inch PVC
b. Valves

IX. INSTRUMENTATION AND CONTROLS

X. ELECTRICAL

Key

If = lincar feet
LS = hump sum
8y = square yard

ESTIMATED
QUANTITIES
10
9.000 It

4,506 if
40 If

200 4
30 ca

1S

MATFRIAL, $

UNIT PRICE COST

Included in Installstion
Included in Installation

Included in Instalistion
Included in Installation

Included in Installstion
Included in Installation

Included in Installation

Total Direct Cost (TDC)

" Contingency @20% of TDC
Engineering @20% of TDC
Legal and Administeative @5% of TDC

TOTAL CONSTRUCTION COST

Note: Altemative 4A-1: Pump and treat by air stripping, recharge by leaching galleries, no iron removal,

INSTALLATION, $

UNIT PRICE

3.56
1.40
25.00

1.56
65.00

10,000.00

25,500.00

COST

15,000.00

32,040.00
6,300.00
1.000.00

712.00
1,950.00

287,464
57.493
57,493
14373

416,800

DIRECT COST,
$

15,000.00

32,040.00
6,300.00
1,000.00
54,340.00

NnLoo
1,950.00
2,662.00

10,000.00
25,500.00

'>d ‘sssauiBua Buyjnsuor saypirosso Japs
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TABLE 4

TABLE B4 (CDM)

eder associates consulting engineers, p.c.

MANNHEIM AVENUE SITE
GALLOWAY TOWNSHIP, NEW JERSEY

ALTERNATIVE 4A1: GROUNDWATER PUMPING/

AIR STRIPPING/ON-SITE DISCHARGE

ANNUAL OPERATION AND MAINTENANCE COST ESTIMATES (1990 DOLLARS)

COST COMPONENT

Site Monitoring (0-5 years) (See O&M
for Altemnative 1)

2. Site Monitoring (5-30 years) (See O&M
for Alternative 1)

TREATMENT O&M COSTS

3. Chemicals

a. H2504

b. Chlorine

4. Manpower

a. Supervision

b. Operators

BASIS OF
ESTIMATE

4,406 Ibs
0.501b

12 clys
1,044.00 cly

1 person
$75/hr

8 hrs/day

12 days/yr

1 person

$45/mr

8 hrs/day
52 days/yr

O&M COST

ESTIMATE YEAR
52,605 0-5
18,585 5-30
$2.203 2-17
$12,528 2-17
$7,200 2-17
$18.720 2-17



COST COMPONENT
.' 5. Power/Energy

a. Operating Equipment
Well Pumps
Stripper Pump
Air Blower
Miscellaneous

TOTAL

b. Lighting

c. Building Heat

. 6. Maintenance

7. Contngency

BASIS OF
ESTIMATE

0.22 kw
0.70 kw
4.10 kw
1.00 kw

6.02 kw

6.02 kw
24 hrs/day
365 days/yr
$0.100/kwhr

1 kw
24 hrs/day
365 days/yr
$0.100/kwhr

$200 month
8 months/year

6% of TCC

5% of O&M Costs

TOTAL ANNUAL TREATMENT O&M COST

0&M COST

ESTIMATE

$5,274

$876

$1,600

$25,000
$3.670
$77,000

2-17

2-17

2-17
2-17
2-17

I
BUR S,

eder associates consulting engineers, p.c.
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MANNHEIM AVENUE SITE
GALLOWAY TOWNSHIP, NEW JERSEY

TABLE'S
TABLE B-5 (CDM)

ALTERNATIVE 48: GROUNDWATER PUMPING/CARBON ADSORITIIONAON-STIE DISCHARGE

FACILITY/CONSTRUCTION
I. PUBIIC AWARENESS PROGRAM

. MONTTORING WELLS
a. Shaliow
b. Intermediate
c. Deep

M. SITE PREPARATION
1. Fyguipment Foundation
2. Equipment Storage Arca

IV. PUMPING WEL], AND COLLECTION
SYSTEM
1. Well (upper aquifer)

Well (lower aquifer)

Well Pump (upper aquifer)

Well Pump (lower aquifer)

Piping:

a. 2 inch PVC

b. Trenching

c. Road crossing

AW

V. EQUALIZATION & CHEMICAL FEED
1. Equalization Tank
2. Chemical Feed System:
a. Polymer
b. Chemicals
c. Chlornne

VI. CARBON ABSORPTION
a. Carbon Units
b. Building

CAPITAL COST ESTIMATES (1990 DOLLARS)

FSTIMATED
QUANTITIES

93 cy

Jea
Jea
Jea
Jea

2200 if
2200 If
40 If

{ea
2es
1ea

MATERIAL, S

UNIT PRICE COST

Included in Installation

Included in Installation
Included in Insallation
Included in Installation

Included in Inswllation
Included in Installation

Included in Installastion
Induded in Instaliation
500.00 1.500.00
600.00 1,800.00

Incdluded in Installation
Induded in Installation
Included in Insualiation

Incdluded in instaltation

Included in Instaltation
Incdluded in Insallation
Included in Inswaliation

Induded in Installaion
Induded in Innallation

INSTALLATION, §

UNIT PRICE

5,000.00

3,500.00
7.000.00
7,500.00

450.00
8,000.00

3,500.00
9.200.00
100.00
100.00

3.56
1.40
25.00

4,000.00

1.600.00
600.00
600.00

50,000.00
20,000.060

COST

5.000.00

3.500.00
35,000.00
22,500.00

41.850.00
8,000.00

10,500.00
27,600.00
300.00
300,00

7.832.00
3,080.00
1,000.00

4,000.00

1.600.00
1,200.00
600.00

50,000.00
20,000.00

DIRECT COST,
$

5.000.00

3.500.00
35.000.00
22,500.00

— e

61,000.00

41,850.00
8,000.00
49,850.00

10,500.00
27.600.00
1,800.00
2,100.00

7.832.00
3,080.00
1,000.00
53.912.00

4,000.00

1,600.00
1,200.00

600.00
7.400.00

50,000.00
20,000.00
70.000.00

>'d ‘sidauiBus Buyjnsuor saidIdessD Jap?
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FACILITY/CONSTRUCTION

VII. PRESSURE FILTER

1. Siatic Miser
Mulii Medin PPressure Filier
Uackwash Waste: Tank
Supcmatant Pump
Clearwell ‘| ank

WA wN

VIIL. REINJECITION WELLS

1. Well (upper aquifer)
2. Well (lower squifer)
3. Well Discharge Pump
4. Piping:

s. 2inch PVC

b. Trenching

c. Road crossing

IX. TREATMENT SYSTEM PIPING &
VALVES
a. 2 inch PVC
b. Valves

1l

X. INSTRUMENTATION AND CONTROLS

X1. ELECTRICAL

Key

If = lincar feet
LS = lump sum
sy = square yard

Notc: Altemative 4B: CDM's Ahemative - Pump and trest by GAC, recharge by injection wells - cost refleat revised iron sludge and spent carbon genenation rates.

FSTIMATED
QUANTTTIES

6ea
6eca
lea

9.000 i
4,500 i
4 10

200 if
30 ca

IS

1S

UNIT PRICE

MATERIAL, $

Included in Insialintion
Tncluded in Insiallstion
Included in Insiatlstion
400.00 400.00
Included in Installstion

Incliied in Insiallation
Inchided in Instalistion
450.00 450.00

Included in Installation

Included in Instalistion
Incdluded in Installation

Included in Insallation
Included in Installstion

Included in Installation

Total Direct Cost (TDC)

Contingency @20% of TDC
Engincering @20% of TDC

lcgal and Adminisurative @5% of TDC

TOTAL CONSTRUCTION COST

COST

INSTALLATION, §

UNIT PRICE

40.00
9.000.00
6,000.00

100.00
6,000.00

3,500.00
9,200.00
100.00

3.56
1.40
25.00

3.56
65.00

10,000.00

25,500.00

COST

406).00
9,000.00
6.000.00

100.00
6.000.00

21,000.00
$5.200.00
100.00

32.040.00
6,300.00
1,000.00

112.00
1,950.00

423314
84,663
84,661
21,666

613,800

DIRECT COST,
$

400 00
9.000.00
6.000.00

SR
6,000.00

21 900,00

21,000.00
55,200.00
$50.00

32,040.00
6,300.00
1,000.00
116,090.00

712.00
1,950.00
2,662.00

10,000.00

25,500.00

'>'d 'sidautbua Buyjnsuod saipidosso ape
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MANNHEIM AVENUE SITE
GALLOWAY TOWNSHIP, NEW JERSEY

TABLE 6
TABLE B-5 (CDM)

ALTERNATIVE 4B: GROUNDWATER PUMPING/
CARBON ADSORPTION/ON-SITE DISCHARGE

ANNTAL OPERATION AND MAINTENANCE COST ESTIMATES (1990 DOLLARS)

BASIS OF O&M COST
COST COMPONENT ESTIMATE ESTIMATE YEAR
1. Site Monitoring (0-5 years) (See O&M 52,605 0-5
for Alternative 1)
2. Site Monitoring (5-30 years) (See 0&M 18,585 5-30
for Altemative 1)
TREATMENT O&M COSTS
3. Chemicals
a. Chlorine ‘ 12 clys $12,528 2-17
1,044.00 cly
b. Carbon 4,000 lbs $ 4,600 2-17
1.151b
4. Manpower
a. Supervision 1 person $7,200 2-17
$75/mr
8 hrs/day
12 days/yr
b. Operators 1 person $18,720 2-17
$45/hr
8 hrs/day
52 days/yr

Croeni
12



eder associates consulting engineers, p.c.

. BASIS OF

O&M COST
COST COMPONENT ESTIMATE ESTIMATE YEAR
5. Power/Energy
a. Operating Equipment
Well Pumps 0.22 kw
GAC Pump 0.70 kw
Miscellaneous 1.00 kw
TOTAL 1.92 kw
1.92 kw $1,682 2-17
24 hrs/day
365 days/yr
$0.100/kwhr
b. Lightng 1 kw $876 2-17
24 hrs/day
365 days/yr
$0.100/kwhr
¢. Building Heat $200 month $1,600 2-17
. 8 months/year
6. Sludge Disposal* $0.25/gal $3,650 2-17
12 months/year
7. Maintenance 6% of TCC $36,800 2-17
8. Contngency 5% of O&M Costs $ 4,383 2-17
TOTAL ANNUAL TREATMENT 0&M COST $92,000 2-17

*Sludge Generation based on 2.7 mg/l Fe influent, sludge @ 1% solids, sludge generation rate = 40 gal/d

17
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MANNHEIM AVENUE SITE
GALLOWAY TOWNSINP, NIEW JERSEY

TARLE T
TARLE B 3 (COM)

ALTERNATIVE AB-1: GROUNDWATER PUMPINGACARBON ADSORPTION/ON-SITE DISCHARGE
CAPITAL COST ESTIMATIES (1990 DOLLARS)

MATERIAL, $ INSTALLATION, $
FSTIMATED DIRECT COST,
FACILITY/CONSTRUCTION QUANTITIES UNIT PRICE. COST UNIT PRICE COST $
1. PUBLIC AWARENESS PROGRAM 1 Included in Installstion 5.000.00 5,000.00 5,000.00
11. MONTTORING WELILS
s. Shallow 1 Included in Insiallation 3,500.00 3,500.00 3,500.00
b. Intermediate S Included in Inswallation 7.000.00 35,000.00 35.,000.00
c. Deep 3 Included in Installation 7,500.00 22,500.00 22,500.00
61,000.00
M. SITE PREPARATION
1. Equipment Foundsuon 93 cy Included in Instaliation 450.00 41 850.00 41 ,850.00
2. Equipment Storage Ares | Induded in Instaliation 8,000.00 8.000.00 8,000.00
49,850.00
IV. PUMPING WELL. AND COLLECTION
SYSTEM
1. Well (upper aquifer) Jea Incduded in Insuliation 3,500.00 10,500.00 10,500.00
2. Well (lower aquifer) Jea Induded in Insudlation 9,200.00 217,600.00 21,600.00
3. Well Pump (upper aquifer) Jea 500.00 1,500.00 100.00 300.00 1,800.00
4. Well Pump (lower aquifer) Jea 600.00 1,800.00 100.00 300.00 2,100.00
S. Piyping:
a. 2inch PVC 2200 Induded in Insallation 156 7,832.00 1,832.00
b. Trenching 2,200 If Induded in Insualiation 1.40 3,080.00 3,080.00
c. Rosd crossing 40 if Induded in Insualistion 25.00 1,000.00 1,000.00
5391200
V. EQUALIZATION & CHEMICAL FEED
1. Equalization Tank 1 Induded in Installation 4,000.00 4,000.00 4,000.00
2 Chemical PFeed System:
a. (hlorine 1eca Induded in Installation 600.00 600.00 600.00
4,600.00
V1. CARBON ABSORPTION
a. Carbon Units - 2 " Induded in Installstion 25,000.00 50,000.00 50,000.00
b. Building 1 Induded in Insallation 20,000.00 20,000.00 20,000.00
70,000.00

'2'd ‘ssdauiBua Buyinsuocr sayposso Jape
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FACILITY/CONSTRUCTION

VIL. LEACHING GALLERIES
1. Leaching Pools
2. Diping:
a. 2inch PVC
b. Teenching
c. Road crossing

VIIL. TREATMENT SYSTEM PIPING &
VALVES
s. 2inch PVC
b. Valves

1X. INSTRUMENTATION AND CONTROLS
X. ELECTRICAL,

Key

If = lincar feet
LS = lump sum
sy = square yard

ESTIMATED
QUANTTIIES

10
9,000 i

4500 I
U

200 1f
30 ca

15

1S

MATERIAL, $
UNIT PRICE COST

Induded in Installation
Inclided in Insiallation

Included in Insiallation
Included in Installation

Induded in Installstion
Included in Inswallation

Included in Installation

Total Direct Cost (TTXC)

Contingency @20% of TDC
Engineering @20% of TDC

Legal and Administrative @5% of TDC

TOTAL CONSTRUCTION COST

INSTALLATION, $

UNIT PRICE

3.56
1.40
25.00

3.56
65.00

10,000.00

25,500.00

COST

15,000.00

32,040.00
6,300.00
1,000.00

712.00
1.950.00

Note: Ahemative 4B-1: Pump snd treat by GAC, recharge by leaching galleries, no iron removal - costs reflect revised spent carbon generation rate.

DIRECT COST,
b 3

15,000.00

32,040.00
6,300.00
1,000.00
54,340.00

712.00
1,950.00
2,662.00

10,000.00

25,500.00

'>d ‘szsauiBua Buy|nsuos sa4D150ssD Ja3pe
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MANNHEIM AVENUE SITE
GALLOWAY TOWNSHIP, NEW JERSEY

TABLE 8
TABLE B-5 (CDM)

ALTERNATIVE 4B1: GROUNDWATER PUMPING/
CARBON ADSORPTION/ON-SITE DISCHARGE

ANNUAL OPERATION AND MAINTENANCE COST ESTIMATES (1990 DOLLARS)

BASIS OF O&M COST
COST COMPONENT ESTIMATE ESTIMATE YEAR
1. Site Monitoring (0-5 vears) (See O&M 52,605 0-5
for Alternaove 1)
2. Site Monitoring (5-30 years) (See O&M 18,585 5-30
for Alternative 1)
TREATMENT 0&M CQOSTS
3. Chemicals
" a. Chlorine 12 clys $12,528 217
1,044.00 cly
b. Carbon 4,000 1bs $ 4.600 2-17
1.15/1b
4. Manpower
a. Supervision 1 person. $7.200 2-17
$75/hr
8 hrs/day
12 days/yr
b. Operators 1 person $18,720 2-17
$45/hr
8 hrs/day
52 days/yr

PoNeT g

TN i & .L
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COST COMPONENT

5. Power/Energy
a. Operating Equipmém
Well Pumps
GAC Pump
Miscellaneous

TOTAL

b. Lighting

¢. Building Heat

6. Maintenance

8. Contngency

BAS'S OF
ESTIMATE

0.22 kw
0.70 kw
1.00 kw

1.92 kw

1.92 kw
24 hrs/day
365 days/yr
$0.100/kwhr

1 kw
24 hrs/day
365 days/yr
$0.100/kwhr

$200 month
8 months/year

6% of TCC

5% of O&M Costs

TOTAL ANNUAL TREATMENT O&M COST

O&M COST

ESTIMATE

$1,682

$876

$1,600

$29.711

$ 3,846
$80,800

2-17

2-17

2-17
2-17
2-17

eder associgtes consulting engineers, p.c.
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and the cost and possibility of obtaining land through right or
outright purchase. Given the modeling results, it may be necessary to
have this system in place and operational within three years.

Cost - The estimated capital costs for this alternative is
$387,000 for the existing residential wells and $427,000 for the
existing and potential future residential wells. This cost does not
include Tland acquisitions. The estimated annual operation and
maintenance cost is $55,000 for the existing residential wells and
$64,000 for the existing and potential future residential wells. The
present worth amount of the O&M s $571,000 for the existing
residential wells and $664,000 for the existing and potential future
residential wells if the restoration time is 15 years; and $846,000
for the existing residential wells and $984,000 for the existing and
potential future residential wells if the restoration time is assumed
to be 30 years. The total cost is $959,000 for the existing
residential wells and $1,100,000 for the existing and potential future
residential wells for 15 year restoration timeframe; and $1,200,000
for the existing residential wells and $1,400,000 for the existing and
potential future residential wells for a 30 year restoration timeframe.

3.3.4. Alternative 4: Groundwater Pumping to Restore the

Aquifer/Air Stripping/Groundwater Monitoring/

Institutional Controls and Point of Use Controls

Description

The objective of this alternative is to restore the aquifer by
pumping groundwater from the shallow and deep plumes. Groundwater
would be pumped from extraction wells and treated on-site using air
stripping. The treated water would be recharged to the shallow:
aquifer via leaching poois.

The effectiveness of the pumping system is dependent on the
placement of the extraction wells. Extraction wells cannot be
installel oo chz downgradient edge of the plume because the 1 ppb edge
of the plume is poorly defined, diffuse in nature, and virtually

{ﬂﬁp“s
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impossible to monitor. Installing an extraction system at the
inferred 1 ppb leading edge of the plume would not be technically
feasible for the following reasons:

- The monitoring problem would make it extremely difficult to
locate the pumping system at the leading edge of the plume

- and it would be necessary to install a large and redundant
number of wells, most of which would only yield clean water.

- The low concentration of TCE would mean that pumpage would be
very dilute and the system would effectively pump clean
water. If the TCE concentrations in the pumpage are diluted
to below detectablie limits, it would not be possible to
determine that the plume is intercepted. Moreover, due to
the low TCE concentration at the edge of the plume,
monitoring wells could not be located downgradient of the
recovery system to determine if any TCE breakthrough is
ocecurring.

Given these conditions, it is not feasible to recover the shallow
or deep plumes at the 1.0 ppb TCE level, therefore, this alternative
would implement groundwater extraction within the plumes. Groundwater
extraction within the plumes would allow the remaining uncontained
portion of the shallow and deep plumes to dissipate naturally.

This alternative would implement a Tlong-term groundwater
monitoring program as discussed in Alternative 1. In-home GAC units
would be installed if MCLs are exceeded at the residential wells as
described in Alternative 2. Additional monitoring wells may be
installed to track the plume. The number of wells and the sampling
and analysis protocols would be established during the remedial design-
phase.

This alternative presents two implementation options:

i install the pump and treat system under current conditions, or

oneld

)
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P.O. Box 7, New Lisbon, N.J. 08064 (609)894-9342

August 15, 1990

Ms. Laura Lombardo
Site Compliance Branch
USEPA - REGION II

26 Federal Plaza

Room 747

New York, NY 10278

Re: App. No. B89-1280.01
Block 504, Lots 2, 3
Galloway Township
Mannheim Ave. Dump Site

Dear Ms. Lombardoe:

Thank you for providing the Pinelands Commission with a copy of
the Proposed Remedial Action Plan (PRAP) for the Mannheim Avenue
Superfund site.

The preferred alternative, groundwater pumping/air
stripring/reinjection is generally acceptable to the Commission.
However, the proposal to treat contaminated groundwater to meet
drinking water standards (lppb for TCE) is not acceptable.

As stated within our comments of March 26, 1950 (enclosed) the
water guality standards of the Pinelands Comprehensive Management
Plan (CMP) prohibits development which would degrade surface and
ground water resources of the Pinelands.

The proposal to pump, treat and reinject to meet drinking water
standards would not comply with the non-degradation standard of
the CMP which along with the Pinelands Protection Act of 1979 and
the National Parks and Recreation Act of 1978 gquality as
"aApplicable or Relevant and Appropriate Reguirements."

Therefore, the proposed remedial action plan should be amended to
set a treatment level of non-detect for the contaminant of con-
cern.

Further, the Commission has received a copy of the comments
prepared by the N.J.D.E.P., Division of Hazardous Waste Manage-

ment for the Remedial Investigation Report, the Feasibility Study
and the Proposed Remedial Action Plan. It appears that several

4
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of the comments raise substantive and procedural issues with
regard to the investigation and proposed remediation. The Com-
mission relies on the Division for expertise regarding the tech-
nical aspects of Superfund Investigations. Therefore, the Com-
mission requests your agency to address all the issues raised
within their comments.

The Pinelands Commission will object to any Record of Decision
which does not address the concerns raised herein.

If you have any guestions regarding this matter, please contact
Robert Howell of our staff.

Sincerely,

William Harrison, Esquire
Assistant Director

WH/mw/E3
cc: Haiyesh Shah, Case Manager, N.J.D.E.P.

Enclosure
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The Pinelands Commission

P.O. Box 7, New lisbon, N.J. 08064 (609)8%94-9342

MEMORANDUHN

TO: Laura Lombardec, USEPA

FROM: Robext G. Howell ALY
QUSn: ¥illlam F. Harrison

SUEVECT: MaANNKEIM AVE. SITE

CATE KARCK 26, 1930

Tre Pinelands Cemrmission staff has reviewved the draft feasihility
repcrt for the Mannhelm Ave., Site.
Tne Finelanis Cormieslion has been charged with adeinistering and
ernficrcing the standards of the lNevw Jersey rinelands Coemprehensive
Marnacerent Plan (N.J.A.C,7:50-1.1 et 8egq), The Pinelands
Cemprehensive Managemert Pla~ (CMP) wvas adopted by the Plnelanis
Connission on Jaruaxy 14,1%8., pursuvant tc the National Fazks and
Recreatlicon Act 2£ 1978 (Public Law $5-62%, Section 502) and the
The Finelsnds rrotection AcCt of 1975 (N.J.S.A. 18A-1 et ceq).

Tne tcts actknowledge the Pinelands Area as a unigue nd sig-
nificant national resource. One ¢f the stated obijectcives of the
Federz® &nd State Acts ca.le for the rpreservatlion and erhance-
rent cf %~2 extensive suxface and crounu vater resources of hizh
quality “rzough the cevelopment ard implementation of a regionz!l
ranagement plan. The CMP wvas designed to achlieve the cblettives
of the Acts.
Trerefcre, thz r2ts and the Comprehenslive Marnagement Plan should

2 {ncluded acs "App’iCable or Relevant and Appropriate Regulzre-
men%ts" (ARAR's,;. Specifically the Acts and adopted xegu’atic*s
hoels ke lis:ed az Relevant and Appropria“e Reguirements fcr
which tre ai<ernative remedlation proposal must achleve c:m—
pliance
The Marrhelz RAve. Site is located in a Rural Developrment Manace-
mers Rrea vhich generally permits developnmert of densities nct te
exceel ¢ne dweliilng unit for every 2.2 acr<g aleng with c¢tner
uses whicn are compa;ible witn “he essent!al character of the
Pirelarnds Envizor-ant, Juet noxth ¢Z the s:t2 (2ovn gradlent,
approex. .5 nriles) (s a ro:est rzgeTent Area and the Presarva-

»
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tion Area., The Forest Management Area provides a buffer or tran-
sition to the Preservation Area vwvhich s the «core of the
Pinelands Environment and represents the most critical ecological
regicn in the Pinelands These tvo Management Areas contain hian
guailty water resources and wetlands., The overall type ard level
~f Cevelceprent permitted within the Forest Areas and particularily
witoain the Freservation District are strictly limited to protect
and preczexve thelr significant natural resources. The wvater
quality standards of th: =lan (promulgated as N.J.A.C. 7:50-€.8)
reguire that no developm:. t be permitted which degrades surface
¢f ground water quality. while the vater quallity standards c¢é
the CMP do not identify specific 1limits for the contarminan

{trizrnloroethene, TCE) detected In the ground water at e site,
the '*--ﬁsg*a.at‘cn standard should be applied to any proposed
reres.l

n. Prcposed clean-up goals should be set to achleve
st percent removal of this substance.

Therefore, the recommendation to Implement Alternative P
Croo-Iwvztzr Monitcering/Institutional Contrzols ls fcocund to be

urs .leptazle %o the Pinelands Cormission The Commiscslon recerm-
r:nds thav the rermelial techrnology ¢f g¢ground wvater gpumping k2
fuytrer evalcated This should include the perfozmance of
1imited zuppling and sampling of the existing monitoring wells ¢
corfizn trne Zescribed streaky &nd low concentraticen rnature c¢f thz
pluoneg making thiz option not technically feaslible,

2+ tilz tirms Alterrnative 2 cannot be considered to be consistent
«ith the s:‘ﬂ:a.us 0f the CMP.

The tfinmelznis Ceormrisslion will object to any Recexd of Decis:i:
vhizr 4223 not address the standards of the Plneiands Cemprehen-
sive Vsmzserant Fian and the concerzns ralsed herein,
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

REGION I
* era JACOB K. JAVITS FEDERAL BULDING
NEW YORK, NEW YORK 10278

williaz Harrison, Esq.
Assistant Director

The Pinelands Commission

P.O. Box ?

New Lisbon, New Jersey 08064

Dear Mr. Earrison:

This letter is in response to your letter dated August 15, 1990
to Ms. lLaura locbardo of my staff, regarding the Proposed Plan
for the Mannhein Avenue Dump Superfund Site in Galloway Township,
New Jersey.

As part of the Feasibility Study prepared by the U.S.
Environzental Frotection Agency's (EPA's) contractor, four
alterratives were evaluated to identify a permanent remedy to
aciress the contarnirated groundwater at the site. These
alterratives will be discussed in detail in the Record of
Decisior fcr the site. The propcsed remedial action includes
grouniwater collection with on-site treatment via air stripping
and discharge into the agquifer system either via reinjection
wells or infiltration basins.

In your Rugust 15th letter, you sugcested that the proposed
clezr.c czal fer the contaminant of concern, trichloroethylene
(TCZ), in the acguifer be set at a nondetectable level based on

Mzrzzesent Flian (CMP). You also stated that the Pinelands CMP
nibits developzent which would degrade surface and groundwater
rces of the Pinelands.

EFA's proposed cleanup action should not be considered new
ceveloprent which rmay degrade water quality in the Pinelands.
Rather, the groundwater in the aquifer underlying the site is
contanirated as a result of improper hazardous waste disposal.
By extracting and treating this groundwater, the water quality
will be sigrificantly improved. For this reason, EPA does not
believe that the nondegradation objective is an applicable
reguiresent.

In addition, the groundwater underlying the site has been
clessified by the New Jersey Department of Environmental
Protection (NJTIF) as Class GW JI. Accordingly, drinking water
stanczrds, ¢r Maxicum Contaminant Levels (MCLs) established under
the New Jersey Sefe Drinking Water Act, N.J.A.C. 7:10-16.7, are
the applicatle cleanup standards for the Site. The MCL
estzz.ished for TCE is 1 part per billion (ppb).
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The remediation planned by EPA may not reduce contaminant
concentrations in the groundwater to background, or nondetectable
levels. The treatment system will be designed to treat the
extracted TCE-contaminated groundwater to the MCL of 1 ppb, in
attempts to remediate the TCE contamination in the shallow and
deep zones of the aquifer system to 1 ppb, as well.

In addition, with regard to your concern with the comments made
by the NJIJDEP on the Feasibility Study and Proposed Plan, please
be advised that EPA is in the process of resolving these matters
with the Department.

EPA established a public comment period on the Proposed Plan and
the Remedial Investigation and Feasibility Study reports for the
Site, which extended from July 17 to August 15, 1990. On August
7, 1990, EPA held a public meeting to present EPA's proposed
remedial action to the community and other interested parties,
and to respond to oral questions and comments. After review of
all comments, which the Agency receives concerning the proposed
remedial action, EPA intends to proceed with a final remedial
solution for the site that is protective of human health and the
environment, cost-effective, and attains federal and state
requirements that are applicable or relevant and appropriate.

Your cooperation in providing comments on the proposed remedial
action is appreciated. I hope that the concerns raised by the
Pinelands Commission have been fully addressed. Should you have
any further questions in this matter, do not hesitate to contact
me at (212) 264-8673, or have your staff contact Laura Lombardo,
the project manager for the Mannheim Avenue Dump Site, at (212)
264-6787.

Sincerely yours,

Richard L. Caspe, P.E.
Director
- Emergency and Remedial Response Division

cc: H. Shah, NJDEP-BFCM
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Superfund Proposed Plan

Mannheim Avenue Superfund Site

Galloway Township, New Jersey

2 3
W7 EPA

Region 2

July 1990

ANNOUNCEMENT OF
PROPOSED PLAN

This Proposed Plan describes the preferred alterna-
tive for addressing groundwater contamination at
the Mannheim Avenue Site (Site) in Galloway
Township, Atlantic County, New Jersey. This
document is issued by the United States Environ-
mental Protection Agency (EPA), the lead agency
for site activities, and the New Jersey Department
of Environmental Protection (NJDEP), the support
agency for this response action. Only after the
public comment period has ended and the informa-
tion submitted during this time has been reviewed
and considered will EPA, in consultation with
NJDEP, make a decision as to what action(s) to
take at this Site.

EPA is issuing this Proposed Plan as part of our
public parnticipation responsibilities under Section
117(a) of the Comprehensive Environmental Re-
sponse, Compensation and Liability Act (CER-
CLA). This Proposed Plan summarizes informa-
tion that can be found in greater detail in the
Remedial Investigation and Feasibility Study (RV
FS) Reports and other documents contained in the
administrative record file for this Site. EPA and
NJDEP encourage the public to review these and
other documents in the administrative record in
order to gain a more comprehensive understanding
of the Site and the related Superfund activities
conducted to date. The administrative record file
contains the information upon which the selec-
tionof the response action will be based. The fileis
available at the following locations:

Atlantic County Library
Galloway Township Branch
30 W. Jimmie Leeds Road
Pomona, NJ 08240
(609) 652-2352

and

U.S. EPA Region 11
Emergency & Remedial Response
Division File Room
26 Federal Plaza, 29th Floor
New York, New York 10278

EPA, in consultation with NJDEP, may modify the
preferred alternative or select another response
action presented in this Plan based on new informa-
tion or public comments. Therefore, the public is
encouraged to review and comment on all of the
alternatives identified herein.

THE COMMUNITY’S ROLE IN
THE SELECTION PROCESS

EPA solicits input from the community on the
cleanup methods proposed for each Superfund
response action. EPA has set a public comment
period from Julv 17 through August 15,1990 to
encourage public participation in the selection
of a remedy for the Site. The comment period
includes a public meeting at which EPA will dis-
cuss the RIFS reports and Proposed Plan, answer
questions, and accept both oral and written com-
ments.



Mannheim Avenue Site
Galloway Township, New Jersey
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The publi ing for the Site is scheduled
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held at the Atlantic County Library/Mays
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SITE BACKGROUND -

The Mannheim Averiue Site is located in .a two-

-acre sand and gravel clearing on Mannheim Ave-

nue between Shiller Road and Clarks Landing .
Road in Galloway Townshlp, Atlantic County, -
New Jersey. The Site is owned by the Township of

“Galloway and lies within the New Jersey Pinelands

Protection Area. At least 82 residents live within a

“one-mile radius of the Site.. The Bethel Christian

Day School is located within 5000 feet south of the
Site. Historically, the Site was mined for sand and

-gravel for the construction of townshiproads. Upon
. completion of the mining operations, the excavated

portion of the cleared area was used for waste
disposal. Atsome point after the onset of disposal
activities, wastes on the floor of the pit were com-
pacted into-mounds by the townshlp operators and
covered w1th so1l

The Township of Galloway and Lenox China are
the only known sources of the wastes deposited at
the Site. During the years 1964 to 1967, Lenox
China, with the approval of the township, sent
waste produced at their manufacturing plant in
Pomona, New Jersey, to the Site for disposal. This

- waste was in the form of a'solid asphaltic degreas-
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“ing sludge, with michloroethylene (TCE) as its
primary constituent. This waste material also
contained smaller amounts of other volatile or-
ganic compounds (VOCs) and heavy metals (lead
and cadmium). Lenox also disposed of leaded
glaze waste, plaster molds, broken chinaware, clay
forms, and general trash at the Site, which were
mixed in with other debris in the mounded soil. The
tsownship alsodisposed of general trash waste at the
ite.

The Site was placed on the National Priorities List
in 1983. InDecember 1984, EPA issued an Admin-
istrative Order to Lenox and the Township of
Galloway to remove the waste material buried in
the soilmounds atthe Site, conduct soil and ground-

water sampling, and excavate and remove con-

taminated soil from the Site. By August 1985,
Lenox had completed the excavation of the waste
material from the soil mounds. Approximately
25,000 pounds of wastes were removed from the
Site and incinerated off site. Thirty-five mounds of
soil remained, many with residual contamination.

In 1985 and 1986, Lenox sampled the asphaltic
sludge material as well as the soil on site, the
groundwater on site and within a half mile radius
from ihe Site, and a nearby stream. This sampling
showed that the principal contaminants associated
with the waste at the Site were lead and TCE. Soil
sampling revealed that lead was the predominant
contarminant remaining within the soil mounds (at
levels up to 48,000 parts per million (ppm)). Sev-
eral of the mounds also contained small fragments
of the asphaltic sludge waste which could not be
separated from the soil during the initial excava-
tion. These mounds were assumed to contain TCE
as well as lead contaminants. Groundwater sam-
plingonsiterevealed the presence of TCE (atlevels
up to 140 parts per billion (ppb)). Groundwater
sampling from residential and school wells, and
from the nearby sream did not reveal the presence
of any site-related contaminants.

In July 1988 and March 1989, EPA sampled the -

drinking water from 25 local residential wells sur-
rounding the Site and one well from the Bethel
Christian School for VOCs and metals. No VOCs
or metals were detected above EPA’s drinking
water standards.

In May 1988, EPA entered into an Administrative
Order on Consent with Lenox, Inc. and the Town-
ship of Galloway, in which Lenox agreed to con-
duct a Remedial Investgadon (RI) and Feasibility
Study (FS) at the Site. :

In June 1989, the 35 mounds of soil containing
residual lead and TCE contarnination were exca-
vated and disposed off site by Lenox.

REMEDIAL INVESTIGATION
SUMMARY

The objectives of the RI were to characterize the
nature and extent of any contamination associated
with the Site, to identify migration of contamina-
tion and its impact on public health and the environ-
ment, and to determine whether there is a need for
remedial measures to protect human health and the
environment. The investigations evaluated soil,
groundwater, air, and surface water/sediment qual-
ity.

The detailed results of the RI can be found in the
Remedial Investigation Report, contained in the
administrative record file noted on page 1. The
results of the investigatdon can be summarized as
follows: :

. The geology of the Site is comprised of the
following units of the Cohansey Sand and
Kirkwood Formation, in descending order:
a shallow aquifer (which occurs approxi-
mately 35 feet below the ground surface), a
semi-permeable clay unit (approximately
three to five feet thick which occurs ap-
proximately 50 feet below the ground sur-
face), and a deep aquifer.

»  Inthe shallow aquifer, groundwater flows
towards the northwest. In the deep aquifer,
groundwater flows towards the northeast.

. Shallow and deep groundwater quality has
been adversely impacted at the Site by
TCE. The shallow aquifer contains TCE up
to a concentration level of 29 ppb. It is
roughly estimated that the entire length of
the shallow TCE plume, including the 400-
foot diameter of the Site itself, is assumed
to be 1000 feet, with a width of 400 feet and
thickness of 15 feet. The deeper aquifers
contains TCE up to a concentration level of
47 ppb. It is roughly estimated that the
deeper TCE plume length, including the
Site, is greater than 1000 feet, and that it 1s
1000 feet wide and 55 feet thick.

. It is believed that the clay unit separating
the shallow and deep aquifer may contain
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some TCE residues within the area that
underlies the shallow contaminant plume.

*  Other VOCs, as well aslead and chromium,

were sporadically detected in the shallow

and deep aquifers, in some-instances at
levels exceeding NJDEP drinking water
- standards. Althoughthese compounds were

sporadically detected, EPA will require -
monitoring of these compounds in the fu-.

ture.

+  Suorficial soil sampling performed after the

" soil mounds were removed from the Site in

.- June 1989, indicates that soil quality at the

-Siteisnotadversely impacted. Itis possible

that the soil zone lying above the shallow

aquifer (unsaturated zone) may contain
small amounts of TCE residues.

»-  Surface waterand sediment sampling of the
Tar Kiln Branch indicate that the Siteisnot -
presently impacting this area. -

A4

;
SCOPE AND ROLE
- OF RESPONSE ACTION

The principal threat posed by the Site is groundwa-

ter contarninated with TCE exceeding the State
- drinking water standard of 1 ppb (the maximum

contaminant level (MCL)), which has migrated off-
. of the property boundary and may adversely im-
pact residential drinking water wells.

YSUMMARY OF SITE RISKS

An analysis was conducted by EPA through its
contractor toestimate the health and environmental
impacts that could potentially result from the Site.
This analysis is commonly referred to as a baseline
risk assessment. Findings from this assessment
include the following:

o The contaminated medium of concern is -

the groundwater (both shallow and deep
aquifers), ,

o  The primary contaminant of concern is -

- TCE, a suspected human carcinogen.

- The principal routes of potential exposure
to TCE are through residential uses of
. groundwater including ingestion of well

water, dermal exposure to well water while
bathing, and inhalation of volanle TCE
from well water.

e Thecurrent potentially exposed population

includes fourteen houses with drinking

_ water wells which are situated downgradi-

-~ ent of the shallow and deep TCE plumes.

- . Based on current zoning, an additional six

houses could be built in the future, in areas
-downgradient of the Site.

'« Asevidenced by the data collected to date,
_site-related contarninants have notmigrated

" to residential wells. There is no current
exposure to TCE-contaminated ground-
water; therefore, there is no current health

" risk to residents at the Site. However, the '

potential exists for future contact with TCE-
contaminated groundwater by current or
future residents downgradient of the Site. -

*. Aside from the TCE contaminants in the
groundwater, the. Site poses minimal im-

. pact to natural resources and the environ-
. ment adjacent to the Site.

*  Implementation of the Preferred Alterna-
tive will reduce TCE concentration levels
to meet drinking water standards.

SUMMARY OF ALTERNATIVES

A fea31b111ty study (FS) was conducted by Eder
Associates for Lenox to-develop and evaluate po-

- tential remedial alternatives to address the TCE-
* contaminated -groundwater at-the Site. This FS -

report did not provide a complete analysis of each

~ remedial alternative.  Conséquently, EPA tasked
_ its contractor, CDM chcral Programs Corpora-

tion (CDM-FPC), to prepare a FS report to develop
and evaluate remedial alternatives more thoroughly.

The alternatives evaluated in the detailed analysis
of the CDM-FPC FS report are. dlscusscd below

Alternatlve 1: No Actlon w1th Groundwater
Monitoring

Capxtal Cost: $89 100 = :
Annual Operation and Mamtenance .
(O&M) Costs:  $52,600 {years 1 to 5)

4 $18,600 (years 5to 30)
Present Worth (PW): $.550,100 = -
Months to Implement 3 months
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The No Action alternative is evaluated at every site
to establish a baseline for comparison. Under this
alternative, no active action would be taken at the
Site to prevent or reduce migration of, or reduce
concentration levels of, TCE in the groundwater.
This alternatdve relies on natural attenuation of
contaminants in the groundwater to reduce TCE
concentration levels to the MCL of 1 ppb. This
alternative includes a long-term monitoring pro-
gram to assess the migratnon of contamination in
the shallow and deep aquifers. This program would
use existing monitoring wells, newly installed moni-
toring wells, and residential wells in the vicinity of
the Site. Selected wells would be sampled on a
quarterly basis for the first five years, and then
biannually. This alternative also includes an edu-
cational program to inform the public about poten-
tial hazards at the Site. The amountof time required
for natural artenuation to reduce contaminant lev-
els to drinking water standards is not known at this
time because of the uncertainties relating to the
presence and degree of residual contamination in
the unsaturated zone and in the clay layer separat-
ing the shallow aquifer from the deep aquifer. The
potental exists for this residual contamination to
continue 10 release slowly into the groundwater at
an unknown rate and over an unknown period of
time.

Alternative 2: Point-of-Use Carbon
Adsorption Treatment/Water-Use Restric-
tions

Capital Cost: $ 147,150
Annual O&M Cost: $52,600 (vears 1 to 5)
$50,900 (year 6)
$32,000 (years 7 to 21)
$18,600 (years 22 to 30)
Present Worth: § 739,400
Months to Implement: 1 month to install point-
of-use contol; 12 months
for water use restrictions

This alternative includes all of the components of
Alternative 1, with the addition of provisions to
install and maintain individual carbon adsorption
treatrnent systems at residental wells, if ground-
water monitoring (performed on a quarterly basis
for the first five years) indicates that the groundwa-
ter contamination is migrating and threatening the
residential wells. The carbon adsorption system
would remove organic and, to some degree, inor-
ganic contaminants. The treated water would then
be used as needed by residents. In addition, this
alternative would place legal resmictions on the
installation of any new wells in the vicinity of the
contamination. Any new or existing downgradient

wells in the future would require the installation of
a treatment system, if it was determined that water
quality was threatened by site contamination. The
individual treatrneat systems and the water-use
restricons would be temporary and would be in
place until groundwater quality has been restored.

Alternative 3: Alternate Water Supply/Water-
Use Restrictions

Capital Cost: $492,100

Annual O&M Cost: $52,600 (years 1 to 5)
$94,300 (years 6 to 30)

Present Worth: $1,749,200

Months to Implement: 18 months

This alternative includes all of the components of
Alternative 1, with the addition of the development
of water supply well(s) and a distribution system to
provide potentially affected residences with a
continuous source of clean water, if groundwater
monitoring (performed on a quarterly basis for the
first five years) indicates that the groundwater
contamination is migrating and threatening the
residential wells. The water supply well(s) would
be installed near the Site in an area outside the TCE
contamnination. Groundwater use-restrictions would
require that all existing and future households be
connected to this supply and that residential wells
be taken out of service.

Alternative 4: Groundwater Pumping/Air
Stripping/Reinjection

Capital Cost: $ 541,000

Annual O&M Cost:  $52,600 (year 1)
$394,100 (years 2t0 5)
$360,100 (years 6to 17)
$18,600 (years 18 to 30)

Present Worth: $4,217,100

Months to Implement: 24 months

This alternative includes the installation of ground-
water extracton wells to withdraw the contami-
nated water for on-site treatment with discharge
through reinjectdon into the shallow and deep
aquifers. Three extraction wells would be installed
in each aquifer. Two wells in each aquifer would
be operated continuously and the third would serve
as a backup well during periods of well mainte-
nance. Six reinjection wells would be installed in
each aquifer. Three wells in each aquifer would be
operated contnuously and the additional three wells
would serve as backups to be used during mainte-
nance periods. Contaminated water would be
pumped from the shallow aquifer wells and deep
aquifer wells at total rates of 10 gallons per minute
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(gpm) and 40 gpm, respectively. Contaminants in
the extracted groundwater would be pre-treated to
- remove iron and then air stripped toreduce the level
of VOCs to meet drinking water standards. This
alternative also includes short-term sampling of
downgradient groundwater monitoring wells and
residential wells, during the design period, to
monitor the potential migration of contaminants
towardsresidential wells until the treatment system
is operational. In addition, this alternative includes
long-term sampling of downgradient monitoring
wells and residential wells, once the system is
operational, to monitor the .effectiveness of the
treatment system in removing contaminants and
preventing migration. The length of time required
for this alternative to reduce contaminant levels to

drinking water standards is approximately six to-

“sixteen years. This time period takes into consid-
eration the influence of the potential residual con-
tamination in the unsaturated zone and in the clay
layer. Additional testing will be required to evalu-
ate the schedule for aquifer restoration further.
Furthermorc during the design period, EPA may
assess the feasibility and practicality of using infil-
tration basins as an alternate means of discharging
treated groundwater to the underlying aquifer.

EVALUATION OF ALTERNATIVES .
AND PREFERRED ALTERNATIVE

The preferred alternative is Alternative 4. This

alternative provides the best balance of trade-offs
among the alternatives with respect to the criteria
that EPA usestoevaluate alternatives. This section
profiles the performance of the preferred alterna-
tive against the criteria which apply to this action,
while noting how it compares to the other opnons
under consxderanon _

Overall Protectlon of Human Health and the
Environment: This criterion addresses whether or
not a remedy provides adequate protection and
describes how risks posed through each pathway
are eliminated, reduced, or controlled through treat-
ment, engineering controls or institutional con-
trols. Alternative 1 is not protective of human

health and the environment because, along with

Alternatives 2 and 3, it would not remove contami-
nants from the groundwater in the shallow and deep

aquifers, and thereby allows the migration of con- -
taminants into clean portions of the aquifers. Also,

Alternative 1 would not prevent the potential con-
tamination of residential wells from migration of
contaminants. Altematives 2 and 3, while not pro-
tective of the environment, protect human health
because they include treatment at the well-head

and an alternate water supply, respecuvely, if
monitoring indicates contamination of residential
wells. Alternative 4 protects public health and the
environment because it provides for the removal of
contaminants from the groundwater in the aquifers

to meet drinking water standards, and prevents
‘migration of contaminants towards residential wells.

Compliance with ARARs: This criterion ad-

- dresses whether or not a remedy will meet all of the

applicable or:relevant and appropriate require-
ments (ARARs) of Federal and :State environ- .
mental statutes (other than CERCLA) and/or pro-
vide grounds for invoking a waiver. Alternatives 1,
2 and 3 rely on natural attenuation of the contami- -
nants in the groundwater to eventually meet the
MCL of 1 ppbin‘the aquifers through dilution of the
volume of contaminants. Alternatives 2 and 3 meet:
the ARAR associated with providing safe drinking
water to community residents. by removing the
VOCs from the water through well-head treatment,

+ and providing an alternate drinking water supply,

respectively. Alternative 4, in actively removing
contaminants from the. grpundwater and prevent-
ing contaminant migration towardsresidential wells,

‘meets ARARs in the aqu1fers and at the remdentlal

wells.

Long-term Effectlveness This criterion refcrs to
the magnitude of residual risk and the ability of a
remedy to maintain reliable protecnon of human

" health and the environment over time, once cleanup

goals have been met. Alternative 1 does not provide

- for long-term protectlon of human health and the

environment over time. This alternative does not.
actively contribute to restoration of the groundwa-
ter. Uncontaminated groundwater currently used
for drinking water may be Jeopardized in the future -
by the spread of contamination. Alternatives 2 and

. 3 would permanently protect individual residents

from drinking contaminated groundwater. How-
ever, these alternatives would not prevent contami-
nants from adversely affecting clean portions of the
groundwater. Alternative 4 provides for perma-
nent long-term effectiveness in the protection of
human health and the envuonment over nme

Reduction of Toxnclty, Moblhty or Volume ThlS
criterion addresses the degree to which a remedy”
utilizes treatment toreduce the toxicity, mobility or
volume of contaminants at the Site. Alternatives 1,

‘2 and 3 do not utilize treatment to reduce the

toxicity, mobility or volume of contaminants in the
shallow and deep aquifers. These alternatives
would not reduce the mobility of the contaminants
in the aquifers, and would rely on natural attenu-
ation, through dilution over time, to redice the
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toxicity and volume of contaminants. Alternatives
2 and 3 use treatment via individual carbon adsorp-
tion units and an alternative water supply, respec-
tively, to reduce the toxicity and volume of con-
taminants in the groundwater prior to use by resi-
dents. Alternatve 4 would reduce the toxiciry,
mobility and volume of contamninants in the aquifer
by extracting contaminated groundwater and treat-
ing it 1o meet drinking water standards.

Short-term Effectiveness: This criterion refers to
the time in which the remedy achieves protection,
as well as the remedy’s potential to create adverse
impacts on human health and the environment that
may result during the construction and implemen-
tation period. Implementation of Alternatives 1, 2,
3 and 4 would not create any adverse short-term
impacts on human health and the environment.
The time to achieve protection from contaminants
in the groundwater is longer for Alternatives 1, 2
and 3 than for Aliernative 4. Alternatives 1, 2 and
3 rely on natural attenuation over time to reduce
contaminant concentration levels in the groundwa-
tertodrinking water standards. The amountof time
required for natural attenuation would be influ-
enced by the potential for residual contaminants in
the unsaturated zone and in the clay layer to con-
tinue to release slowly into the aquifers. Alierna-
tive 4, while incapable of quickening the release of
residual contamination potentially inthe clay layer,
provides for active removal of the contaminants
which already exist in the aquifers, as well as active
removal of the contaminants as they enter the
aquifers after being released from the unsaturated
zone and clay layer. Therefore, Alternative 4
achieves protection in a lesser time frame than
Alternatives 1, 2 and 3.

Implementability: Implementability is the tech-
nical and administrative feasibility of a remedy,
including the availability of materials and services
needed to implement the selected alternative. All
alternatives are implementable. Alternatives 1, 2
and 3 involve considerable long-term institutional
management. Alternatives 2 and 3 require the
cooperation of local residents, administrative
management to operate and maintain the point-of-
use reatment systems, and the supply and distribu-
tion system, respectively, as well as the enforce-
ment of water-use restricions. The implementa-
tion and enforcement of these restrictions may be
difficult. The groundwater monitoring program in-
cluded as part of each alternative may require some
administrative management and cooperation of
local residents.

Cost: Cost includes capital and operation and
maintenance (O&M) costs. The present worth cost

for implementation and operation of each alterna-
tive are summarized below.

Alternative 1: Present Worth Cost - $ 550,100
Costs include installaton of additional ground
water monitoring wells and 30 years of monitor
ing.

Alternative 2: Present Worth Cost - $ 739,400
Costs include installation of additdonal ground
water monitoring wells, installation of individual
treatment units (15 years of use), and 30 years of
monitoring

Alternative 3: Present Worth Cost - $ 1,749,200
Costs include installation of additional ground
water monitoring wells, installation of alternate
water supply (25 years of use), and 30 years of
monitoring.

Aliernative 4: Present Worth Cost - $ 4,217,000
Costs include installation of additional groundwa-
ter monitoring wells, installation of groundwater
extraction and treatment system (15 years of use)
and 30 years of monitoring.

State Acceptance indicates whether, based on its
review of the RI/FS and Proposed Plan, the State
concurs with, opposes, or has no comment on the
preferred alternative. This criterion will be ad-
dressed when State comments on the Proposed Plan
are received.

Community Acceptance will be assessed in the
Record of Decision following areview of the public
comments received on the RI/FS repons and the
Proposed Plan.

SUMMARY OF THE
PREFERRED ALTERNATIVE

In summary, Alternative 4 actively removes con-
taminants from the groundwater and prevents the
contarmninants from potentially migranng to resi-
dential wells. In doing so, this alternative protects
uncontaminated portions of the drinking water
source from being contaminated. This alternative
provides for restoration of the groundwater in a
faster ime period than the other alternatives.

This alternative also provides for the most protec-
tion of human health and the environment. There-
fore, Alternative 4 is believed to provide the best
balance of trade-offs with respect to the evaluation
criteria and is proposed by EPA as the preferred
alternative.
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THE UNITED STATES
ENVIRONMENTALPROTECTION AGENCY
INVITES PUBLIC COMMENT ON THE
PROPOSED REMEDY FOR
THE MANNHEIM AVENUE SITE
LOCATEDIN
GALLOWAY TOWNSHIP, NEW JERSEY

The United States Environmental Protection Agency (EPA), as lead agency for the Mannheim
Avenvue site, will hold a Public Meeting to discuss the Remedial Investigation/Feasibility Study
(RIFS) and the Propcsed Plan for the Remedy at the site. The New Jersey Department of
Environmental Protection (NJDEP), as the support agency, will also be in attendance. The
meeting will be held on August 7, 1990, at 7:00 p.m. in the Atiantic County Library - Mays
Landing. 2 South Farragut Avenue, Mays Landing, New Jersey.

As a result of the RI/FS conducted to date, EPA determined that the principal threat posed by
the site is ground water contaminated with trichioroethyiene (TCE), a suspected human
carcinogen, which exceeds the State drinking water standard and has migrated off of the
property boundary and may adversely impact residential drinking water wells. Among the
options evaiuated for addressing contaminated ground water at the site are the following:

1. No Action. This alternative would consist only of groundwater monitoring.

2. Point-of-Use Carbon AdsorptionTreatment/Water Use Restrictions. Under this alternative,
individual carbon adsorption treatment systems would be installed and maintained at
residential wells, if groundwater monitaring indicates that these wells are threatened.

3. Alternate Water Supply/Water Use Restrictions. Under this alternative, alternate water supply
well(s) and a distribution system would provide a continuous source of clean water to
residents, if groundwater monitoring indicates that residential welis are threatened.

4. Ground Water Pumping/Air Stripping/Reinjection. This alternative includes the installation of
greuncwater extraction wells to withdraw the contaminated water for on-site treatment with
discharge through reinjection into the shallow and deep aquifers.

The No-Action alternative was evaluated as required by the National Oil and Hazardous
Substances Poliution Contingency Plan.

Based on available information, the proposed remedy atthis timeis Alternative 4. EPA proposes
that this remedy will be most protective of human health and the environment. EPA and NJDEP
welcome the public’s comments on all alternatives identified above. EPA wilichoose the Remedy
a“ter the public comment period ends and consultation with NJDEP is conciuded. EPA may select
an option other than the proposed alternative after consideration of all comments received.

Complete documentation of the project findings is presented in the Administrative Record File,
which contains the Rl and FS Reports and the Proposed Plan. These documents are available
ateither the Galloway Township Branch of the Atlantic County Library, 30 W. Jimmie Leeds Road,
Pomona, New Jersey, or EPA's Region Il office in New York.

The public may comment in person at the public meeting and/or may submit written comments
tnrough August 15, 1930 to:

Laura Lombardo
Remedial Project Manager
Emergency and Remedial Response Division
U.S. Envirc:.menta! Protaction Agsacy
26 Federal Plaza
New York, New York 10278
(212) 264678/
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